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CLIMATE CHANGE: IT’S HAPPENING NOW 


THURSDAY, JULY 18, 2013 

U.S. Senate, 

Committee on Environment and Public Works, 

Washington, DC. 

The committee met, pursuant to notice, at 10 a.m. in room 406, 
Dirksen Senate Office Building, Hon. Barbara Boxer (chairman of 
the committee) presiding. 

Present: Senators Boxer, Vitter, Carper, Cardin, Sanders, 
Whitehouse, Udall, Gillibrand, Hirono, Inhofe, Barrasso, Sessions, 
Wicker, and Fischer. 

OPENING STATEMENT OF HON. BARBARA BOXER, 

U.S. SENATOR FROM THE STATE OF CALIFORNIA 

Senator Boxer. The hearing will come to order. 

I got a call from Senator Inhofe and he said he is pulled between 
his duties at the Armed Services Committee and here and that he 
would hope when he arrived, because he has to go back and forth, 
that he could be recognized, whatever the list is. I said it was fine 
with me and that I would ask unanimous consent at the time. I 
just wanted to mention that to everybody. And I told him what 
would a hearing on climate change be without him and I certainly 
was encouraging him to come. 

So, today our hearing will focus on climate change and the seri- 
ous threat it poses to our Nation. This is not a political hearing or 
a solutions hearing. It is a hearing where I hope we will listen to 
the experts. 

The body of evidence, to me, and I think we will learn today ap- 
pears to be overwhelming, the world’s leading scientists agree and 
predictions of the impact of climate change are coming true before 
our eyes. 

The issue has been a priority for me since I became Chairman 
of the Committee. How long ago was that? 2007. 2007. Because to 
me, climate change puts our environment and public health at risk 
and the long-term risks are enormous. And I remember that one 
of our first hearings at that time was about climate change. 

I am going to talk about what the scientists then told us would 
be happening and people were looking at the scientists like this 
cannot be possible. But I will tell you what they said then and we 
can all judge as to whether or not what they said is coming true. 

For example. Dr. Kevin Trenberth said it is very likely that hot 
extremes and heat waves will continue to become more frequent. 
He also said it is likely that tropical storms and hurricanes will be- 

( 1 ) 
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come more intense and with much heavier rainfalls and thus the 
risk of flooding. 

Dr. Howard Frumkin in 2009 said with climate change, an in- 
crease in the severity, duration and frequencies of extreme heat 
waves is expected. Admiral Dennis McGinn said on the most basic 
level climate change has the potential to create sustained natural 
and humanitarian disasters on a scale and frequency beyond those 
we see today. 

So, in just a few short years since these predictions were made, 
we can just look at the window and see the evidence of climate 
change mounting around us. We can just look at what we are all 
voting for in terms of rebuilding our communities because of the in- 
tense weather. 

I have a chart of the Rockaways in 2012. Superstorm Sandy re- 
sulted in the loss of life, wiped out entire communities and caused 
approximately $65 billion of damage. We all remember that. And 
I have a chart of an Alaskan village. The impacts of climate change 
are being felt. The Arctic has lost more than one-third of total sea 
ice volume over the last decade, making Alaskan Native villages in- 
creasingly vulnerable to erosion and storms. 

And I will show you a chart of a California wildfire. These are 
raging. These are raging continually. Right now we have one in the 
county in which I live. We have seen large wildfires break out ear- 
lier in the season in California. Nineteen brave firefighters in Ari- 
zona tragically lose their lives. In 2012, New Mexico experienced 
the largest wildfire in State history. Colorado suffered the second 
large wildfire in State history. And Oregon has its largest wildfire 
since the 1860’s. 

According to NCAA, the National Oceanic Atmospheric Adminis- 
tration, over the past 2 years there have been 25 weather and cli- 
mate disasters, each one costing more than $1 billion. And the sec- 
ond panel, which Senator Whitehouse requested and will chair, will 
look at the State of our oceans. 

Climate change is real. This is what I believe. Human activities 
are the primary cause. That is what I believe. And the warming 
planet poses a significant risk to people and the environment. That 
is what I believe. And I believe all of that because the top scientists 
are telling us that. 

Today we will be hearing from scientists and other experts who 
will tell us about the growing impacts associated with climate 
change. We have an amazing first panel. I will hold off introducing 
them until we have all made our opening statements. 

And with that, I will call on Senator Vitter. 

OPENING STATEMENT OF HON. DAVID VITTER, 

U.S. SENATOR FROM THE STATE OF LOUISIANA 

Senator Vitter. Thank you. Chairman Boxer and members of 
our Committee who are here today and our panel of witnesses who 
will be discussing a number of very important issues as they relate 
to climate science and our National Energy Policy. 

First let me say I think it is really unfortunate that we do not 
have any witnesses here from the Obama administration. Just 
weeks ago. President Obama announced a sweeping Climate Action 
Plan which will undoubtedly tighten the Federal Government’s grip 
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on our economy. It would have been very useful to hear from the 
Administration about how exactly they plan to implement this 
strategy. It also would have been useful to learn the exact the 
exact measurable benefits that the United States can expect from 
these actions. 

In relation to that, I would just like to put into the record, 
Madam Chair, a letter to you specifically requesting we have wit- 
nesses as part of this discussion and also a letter to President 
Obama, both are from mid-July, requesting that he make available 
witnesses from his Administration about this climate action plan. 
And I ask unanimous consent to submit these for the record. 

Senator Boxer. Without objection. 

[The referenced information follows:] 
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HinitEd agitates Senate 

COMMITTEE ON ENVIRONMENT AND PUBLIC WORKS 
WASHINGTON, DC TSIlliCSI Pi 

My 10, 2013 


I'he Honorable Barbara Boxer 
Chairman 

Committee on Environment and Public Works 
410 Dirksen Senate Office Bldg, 

Washington, DC 20510-6175 


Dear Chairman Boxer; 

We want to express our interest in the global warming policy hearing entitled “Climate 
Change: It’s Happening Now” that you have scheduled for July 18, 2013. This hearing is timely 
in light of the President’s recent announcement of a “Climate Action Plan” at Georgetown 
University, where he committed to a “coordinated assault on a changing climate.”* In his speech, 
the President highlighted a mere fraction of the federal actions being taken unilaterally by his 
Administration to address climate change. Because of the significant interest in and impacts of 
these actions, we request that you reconsider your decision to exclude the participation of 
government witnesses from the hearing. 

The potential of these government actions to exacerbate the serious economic problems 
that currently persist justifies asking a panel of federal witnesses, charged with implementing the 
President’s agenda, to testify as to the scope, purpose, and consequences of such unilateral 
action. Today, only 47% of Americans have a full time job,^ the workforce participation rate is 
at its lowest level since the Carter Administration,^ and the national unemployment rate has 
exceeded 7.5% for the longest period since the Bureau of Labor Statistics started tracking the 
national unemployment rate.'* By the time President Obama leaves office, the federal debt will 
likely exceed $20 trillion, further frustiating America’s future. 

1'he American people should not be kept in the dark regarding the scope of the actions 
this Administration is taking under the guise of controlling our climate - actions that have the 
potential to negatively impact employment, job creation, and our national debt. These actions 
are being taken without China, India, and Russia - some of the world’s largest carbon emitters - 
placing similar constraints on their economies. 


' President Barack Obama, Remarks by the President on Climate Change (June 25, 2013). 

^ News Release, U.S Dep’t of Labor, Bureau of Labor Statistics. The Employment Situation-June 2013 (July 5, 
2013) (available at httn.7/wtvw.fals.gov.'news.release/Ddf/emDsit.ndl3 . 

’ U.S. Dep’t of Labor, Bureau ofLabor Statistics, Databases, Tables & Calculators by Subject, 1979-2013. (July 10, 
2013) (available at htmi.f'data.bls .g ov/pda.'SiirvcvOutDutServl et) 

'■ CONO. BUIX16T Off., U.S Congress, Pub. no. 4649, the Budoet anu Economic Outlook: Fiscal Years 20 1 3 
40 2023 (2013), 
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European nations continue to reconsider their own climate policies as their economies 
continue to suffer, interest in an international agreement further wanes, global warming 
continues to poli as one of the issues of least concern to our fellow Americans,^ and global 
temperatures continue to fail to meet the climate model predictions of the iast thirty years.* 
Enumerated below are just a few important reasons for including a panel of federal witnesses at 
the July 1 8 hearing: 

1 . The Envirorrmentai Protection Agency (EPA) has, without providing for public 
comment or peer review, adjusted upwards the Social Cost of Carbon (SCC)’ to 
modify the accounting for benefits claims from regulatory actions. Regulation of 
greenhouse gases from new and existing sources is set to cripple numerous large 
scale manufacturing and energy projects across the nation, creating an 
environment in which foreign countries will become far more attractive for future 
investment, potentially undermining our economy. 

2. For more than nine months, the Treasury Department stonewalled multiple 
transparency requests regarding internal work on the development of a carbon tax, 
as well as the sources of funding for international climate commitments that were 
negotiated behind closed doors.* 

3. The Department of Interior continues to cut off access to minerals and other 
natural re.sources for energy development.* It also continues to craft multiple new 
layers of federal designations and bureaucracy certain to continue the decline in 
energy production on federal lands. It is critical that Congress has a clear 
understanding of how the Interior Department plans to utilize federal lands. 

4. The Department of Energy’s (DOE) “green” energy grant programs have been a 
disaster by any measure. While the stimulus funds that went to now-bankiupt 
Solyndra received the most public notoriety, total federal stimulus spending cost 
$1 1.25 million for every permanent “green” job," and the DOE Inspector General 


^ Climate Change and Financial instabilify Seen as Top Global Threats, PEW RESEARCH CTR. (June 24, 20 1 3), 
litt D!/.'www.ne'vuiobal.org/2UI3/0ii,'24/climaie-change-ancl-finaiicial-iiistabililv-seen-as-lQD-g|Qbal-lhreat.s/#fn- 
27454 -1. 

® Climate Science: A Sensitive Matter, THE ECONOMIST, Mar. 30, 2013, hl tp://wvvw .economist. c omMe ws/science- 
an(l-tnch nologv/2 1 57446 1 -cliinate -iiiav-be- hcaline-UD-lcss-resDon sc-gre enh»u.se-gas-emissions . 

’ The White House, Technical Update of the Social Cost of Carbon for Regulatory Impact Analysis, May 2013. 

* Press Release, Republican Env’t and Pub. Works Comm., Viner: Still No Transparency at Treasury with Carbon 
Tax E-Mails (Jan. 14, 2013) (available at 

httD:/.Avw\v.eD'v.5 en ate.gov,'public/index.cfin?FuscAcl iun=Min oritv.PressRelea-ses&ConlenlRccord id=39ca37b0- 
a6 Q3-b2a4-5349-T3e.5ddlT)a594 . 

’ fSS Analysis: Oil and Gas Production Declines on Federal Lands in FY 201 1, iNST. FOR ENERGY RESFiARCH, Peb. 
23, 20 1 2, htt p://www.insIituleforenergvresearch.org/2012/02/33/ier-analvsis-oti-and-gas-Droduction-declincs-on- 
federal-tan ds- i n-iV20 1 1 / . 

Steve Hargreaves, Obama's Alternative Energy Bankrvptcies,CHY\ (Oct. 22, 1012, 11: 16 PM), 
hUD:/.^monev.cnn.cotn/20t2/lQ.22/new5.^economv/obama-energv-bankruDtcies/index.htmi . 

’’ The Department of Energy Committed $l 1 Million Per Job, iNSir, FOR Et^EROY RJ/SEaRCH, May 8,2013, 
htlD:/,/www.institute foren ergvT esear ch.orB'20i3/05/08/does-l l-million-iob.s.>' . 
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has on more than one occasion found probiems with efficiency and other federal 
grant programs. 

An Administration taking such sweeping actions on climate change should be ready to 
defend those actions before the Senate Environment and Public Works Committee. We are 
certain the President would accommodate the Chairman of this Committee in a request to have 
his Administration officials represent what he so proudly touts as being good for America, There 
seems to be little point in holding a hearing on climate change policy that excludes witnesses 
from our own federal goveniment to explain the national climate change “policy” unilaterally 
established by this Administration. As our government sets in motion a litany ofnew actions 
with significant economic implications, we ask that you allow for Congressional oversight of 
federal policy decisions related to these attempts at controlling the climate. 


Sincerely, 



Ranking Member 
Environment and Public Works 




United States Senate 



Deb Fi,scher 
United Stales Senate 


The Dep't of Energy, Off, Of Inspector Gen., Off. of Auons antj Inspections, OAS-RA- 1 1 - 14, The 
Dep.srtment of Eneroy’s Weathereation A.SSISTANCE Program Fi.!Nded under the American Recovery 
.AND REINVES T MENT ACT FOR THE COMMONWEALTH OF VIRGINIA (20 1 1), available at 
Imp:/yeneiuv-Pov.^yilEs/prod/flies.tOAS -RA-i I-l4.Ddf 
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■Bnitcd States Senate 

COMMITTEE ON ENVIRONMENT AND PUBLIC WORKS 
WASRINGTDM, 0C 20&vp617fi 


July 15, 2013 

The Honorable Barack Obama 

President 

The White House 

1 600 Pennsylvania Avenue NW 

Washington, DC 20500 

Dear President Obama: 

As you are aware, last week my fellow Environment and Public Works Committee 
Republicans and I sent a letter to Senator Boxer requesting the presence of federal witnesses at 
this Thursday's hearing entitled “Climate Change; It’s Happening Now.” I am requesting your 
active participation in providing representatives of your Administration that Senator Boxer has 
failed to include. This hearing is timely in light of your recent announcement of a “Climate 
Action Plan” at Georgetown University, where you committed to a “coordinated assault on a 
changing climate.”' In this speech, you highlighted a mere fraction of the federal actions being 
taken unilaterally by your Administration to address climate change. 

To date, Chairman Barbara Boxer has refused to invite any government witnesses to 
participate in this hearing. Although she assured the press that she will have a panel of 
government witnesses at another hearing later in the year, I remain uncertain of her commitment 
to fulfilling that promise. Her similar agreement to hold a liearing on the U.S. Environmental 
Protection Agency’s budget, which has traditionally been an item of regular order for the 
Committee, has failed to come to tfuition. 

The potential for your climate plan to exacerbate the serious economic problems that 
currently pensist justifies providing a panel of federal witnesses who are charged with 
implementing your agenda, to le.sti fy as to the scope, purpose, and consequences of such 
unilateral action. Today, only 47% of Americans have a full time job,^ the workforce 
participation rate is at its low'cst level since the Carter Administration,’ and the national 
unemployment rate has exceeded 7,5% for the longest period since the Bureau of Labor Statistics 
started tracking it.'* At the end of your second term in office, the federal debt will likely exceed 
$20 trillion, further frustrating America’s future. 


’ President Barack Obama, Remarks by the President on Climate Change (June 25, 20 1 J). 

^ News Release, U.S Dep’t of Labor, Bureau of Labor Statistics, The Employment Situation-June 2013 (July 5, 
20t3) {available at hUo://www.bls.aov.tnews.rclease/pdti'enipsit.Ddr >. 

■’ U.S. Dep’t of Labor, Bureau of Labor Statistics, Databases, Tables & Calculators by Subject, 1979-2013. (July 10, 
2013) {available at htt p:.//data,bls.gov/D d q.^SurvevOutDutServlct >. 

’ CONCi. BUIXIETOFF., U.S CONORE.SS, PUB. NO. 4649, THE BUDGET AND ECONOMIC OUTLOOK: FISCAL YEARS 2013 
TO 2023 (2013). 
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The American people should not be kept in the dark regarding the scope of the actions 
your Administration is taking under the guise of controlling our climate - actions that have the 
potential to negatively impact employment, job creation, and our national debt. These actions 
are being taken without China, India, and Russia - some of the world’s largest carbon emitters - 
placing similar constraints on their economies. 

European nations continue to reconsider their own climate policies as tlreir economies 
continue to suffer, interest in an international agreement further wanes, global wanning 
continues to poll as one of the issues of least concern to our fellow Americans,^ and global 
temperatures continue to fail to meet the climate model predictions of the last thirty years,*’ 
Enumerated below are just a few important reasons for including a panel of federal witnesses at 
the July 1 8 hearing: 

1 . Y our Interagency Working Group (IWG), without providing for public comment 
or peer review, and ignoring 0MB guidance, adjusted upwards the Social Cost of 
Carbon (SCC)^ to modity the accounting for benefits claims from regulatory 
actions. Regulation of greenhouse gases from new and existing sources is set to 
cripple numerous large scale manufacturing and energy projects across the nation, 
creating an environment in which foreign countries will become far more 
attractive for future investment, potentially undermining our economy. 

2. For more than nine months, the Treasury Department stonewalled multiple 
transparency requests regarding internal work on the development of a carbon tax, 
as well as the sources of funding for international climate commitments that were 
negotiated behind closed doors.* 

3. The Department of Interior continues to cut off access to minerals and other 
natural resources for energy development.** It also continues to craft multiple new 
layers of federal designations and bureaucracy certain to continue the decline in 
energy production on federal lands. It is critical that Congress has a clear 
understanding of how the Interior Department plans to utilize federal lands. 


■' Climale Change and Financial Inilahilitv Seen as Top Global Threats, PEW ReskarcII Cl r. (June 24, 2013), 
htlp://w ww. pewEloba l.o rg/20 1 3/06/24^clim alc-chaiige-ai id-finai icial-i nslabiiitv- seen-a.s-lc) p-glQbal-threa ls/#f7i- 
224S'!:L 

* Climate Science: A Sensitive Matter, THE ECONO.MIST, Mar. 30, 2013, httn:// wwvv .economis t,com./news/ seience- 
and-iec hnQloEv/21 57446 t-c!im ate-mav-bc-heating-uD-lcss-resDonse- Erc enhouse-gas-e n'iiS‘;ions. 

’ The White House, Technical Update of the Social Cost of Carbon for Regulatory Impact Analysis, May 2013, 

* Press Release, Republican Env’t and Pub. Works Comm., Vitter: Still No Transparency at Treasury with Carbon 
Tax E'MaiLs (Jan. 14, 2013) {available at 

http://w ww.eDw. s enate. EOV7nubli c /index.cfm?FuseAction=Minoritv.PressReleases&Content Recor d id»-39ca37b0- 
a603-fa2a4-53 49-l3 e5ddroa594 . 

' lES Analysis: Oil and Gas Production Declines on Federal Lands in FY20II, iNST. FOR ENERGY RESEARCH, Feb. 
23, 2012, littD://ww w ,iiistilutefo fenerEvres carch.orE/20l2/02/23/ier-3nalvsi s-oii-and -gas-productio n -declines-on- 
federal- I ands-in-fv2 0i I/'. 
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4. Tlie Department of Energy’s (DOE) “green” energy grant and loan programs have 
been a disaster by any measure. While the stimulus funds that went to now- 
bankrupl Solyndra received the most public notoriety, total federal slimuiu.s 
spending cost $ 1 1 .25 million for every permanent “green” job, ' ’ and the DOE 
Inspector General has on more than one occasion found problems with efficiency 
and other federal grant and loan program,s.'' 

An Administration taking such sweeping actions on climate change should be ready to 
defend those actions before the Senate Environment and Public Works Committee. I am certain 
Chairman Boxer would accommodate the President of the flnited States in a request to have his 
Administration officials represent what he so proudly touts as being good for America. There 
seems to be little point in holding a hearing on climate change policy that excludes witnesses 
from our ow'n federal government who could explain the national climate change “policy” 
unilaterally cstabli.shed by your Administration, As our government sets in motion a litany of 
new actions with significant economic implications, 1 ask that you encourage Congressional 
oversight of federal policy decisions related to these attempts at controlling the climate. 



David Vitter 
Ranking Member 


Steve Hargreaves, Obama's Atlernatfve Ener^' Bankruptcies, QliH (Oct, 22, t012, ! 1:16 PM), 
http://fnonev.cnn.coiT i/2 0i2/l0/'22^news,^economv/obania-ene rgv -baftkruptcics/ i n dg x.htmi . 

The Departmertt of Energy Commined SI I Million Per Jo f iNST. FOR ENt-RGY Research, May 8, 2013, 
http://wvvw.institutefQrenerKvrescarch .ore/20} 3/05/08/docs- 11 -million-jobs/' . 

THR DFP’T or ENERGY, OFF. OF lN.SPKCrOR GEN„ OFF. OF AUDITS AND INSPECTIONS, OAS-RA>1 1-14, THE 
Department of Energy’s Weatherization assistance Program Funded under the American Recovery 

AND Rr INVf S TMf'N 1' ACI ( OR THE COMMONWEALTH OF VIRGINIA (20 1 1 ), available Ut 
http 'encri’v eo\ sueb prod fiie s/QAS-RA-1 l-14 .pdf. 
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Senator Vitter. Former Administrator Lisa Jackson testified be- 
fore this Committee that U.S. action alone will not impact the cli- 
mate. So, this begs a few questions, starting with have things 
changed so drastically in the last 4 years that now U.S. action 
alone can control the climate? 

The hearing is entitled Climate Change: It’s Happening Now. I 
would also note it is interesting that it is not Global Warming: It’s 
Happening Now. Maybe it is because given the earth’s stagnant 
temperature for the last 15 years, a fact that is currently con- 
founding climate scientists and modeling experts that predicted 
otherwise, that would have been an inconvenient title. 

The unique thing about the title of the hearing is that I think 
it could have been true and accurate and appropriate not only now 
but 50 years ago, and 500 years ago, and 5,000 years ago because 
climate change is happening, it is always happening, and there are 
many significant influences that are making it happen. 

Just a cursory glance at recent scientific literature shows that in- 
fluences, major influences on climate, include solar activity, solar 
cycles, ocean currents, cosmic rays and greenhouse gases that occur 
naturally as well as those emitted from many countries including 
those who have no plans on regulatory change like China, India 
and Russia. These are factors impacting our climate over which we 
have little or no control. 

As the President unilaterally implements his regulatory agenda, 
I believe it is important to note what the Obama campaign does 
not want us to talk about. And I think it is very interesting. This 
was outlined in email last month by Ken Berlin, a Chair of Presi- 
dent Obama’s energy and environment team. And we have that de- 
tailed email and talking point memo here and I would like unani- 
mous consent to submit tMs for the record. 

Senator Boxer. Without objection. 

[The referenced information follows:] 
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- Forwarded message 

From: Ken Berlin, Energy & Environment Team 
Dare: Mon, Juti 24, 20!3'at 8:27 PM 
Subject: TOMORROW; President Obama to deliver 
historic speech on climate change 

Note: This is talking and inlerviesv points distributed by the institutionalized Obama Campaign 
staff to their insiders, comnieiitalors and pundits. Most notable is the chart of "do’s and don'ts” 
which instruct their followers to steer away ftora mention of facts and instead use poll-tested 
words and points. Who is Ken Berlin? h tip://ww-w.coa!itionforg r eeiicanital.co rii/ ken-berli «. html 

As you have probably heard, President Obama is going to give an historic speech on 
climate change tomorrow. According to press reports, he will make a commitment 
to reduce carbon emissions from both new and existing power plants. He will also 
announce his intention for the US to take the lead in international climate negotiations and 
will emphasize that we have an obligation to future generations to address climate 
change, that climate change is harming the country now, and that addressing climate 
change will be a plus for the economy. 

The President's proposals will be bitterly attacked. Speaker Boehner has already said 
that setting standards to reduce emissions from existing power plants would be 
"absolutely crazy," The Energy and Environment Team is therefore asking you. as a 
leader in the energy or environment community, to support publicly the President’s 
positions as individuals and or though any organization with which you are affiliated. To 
help you to begin thinking about this, I have included a set of talking points and supporting 
resources below. Tomorrow, we will send you our press release, as well as a form press 
release and a form letter to the editor that you can use to inform your own statements on 
the speech. 

We are trying to gather information on all actions taken in support of the President and 
therefore we would deeply appreciate it if you could let us know what actions you take in 
response to tomorrow''s speech. Please send us your activities via email to 
ofaeelea m@Q m ail, corn . 

Thanks, 


Ken Berlin 
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Chair, Energy and Environment Team 


Message Guidance - President Obama's Climate Change Action Plan 

Core Message: Pre.sidenl <t)bama has presented a broad and common sense plan for nicciing our 
obligation la protect ftilurc gencralions Irmn climate change. Americans are feeling the impacts of 
climate change already from destnictive and deadly storms like Hunicane Sandy, drouglits. and 
wild fires. Presidem Obama's decision to take action so cut carbon poHnlion from power plants is 
particularly important sines thei-c are no current limits on carbon pailiifion from power plants even 
though they are its biggest source. 


A simple 3-part message fonimhalion should be used for ma,ximimi efl'ect with general audiences. 

1 . We have a moral obligation to aet, 

2. Coitiiminities all over America are already being banned. 

3. The pie.sidem’s clinwte plan is full of coniiiion sen.se soliition.s including first-ever limits 
on carbon polhition from power plants. 

Short interview-ready formulation: 

1 . We have a moral obligation to future generations to leave them a planet thaf'.s not: polluted 
and damaged by carbon pollution. 

2. Climate Change is alrearly haiining Americans all over the country. Cleaning up after 
climate-driven disasters last year cost the average taxpayer over SI , 1 00, (Or cost taxpayers 
nearly SlOO billion, one pfthe largest non-defense discretionary budget iteniis in 2012.) 

3. That’s why we applaud Pre,sidcni Obama's climate plan, which is full of common-sense 
solutions, siaiting with bis call for the EPA to limit the carbon pollution from power 
plants. While we .set limits for arsenic, mercury and lead, we let pow'er plants release as 
much carbon polliiiio!i as they w'ant. It's time to set a limit on pollution that affcets public 
health, and siiaTs svhy it's so :mporlanl that the President is rising to the challenge. 


Variation.s; 
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I . Moral obliiiation: 


a. “We have a tirorai obligation to future generations to leave them ;i planet that’s not 
polluted and damaged” - 93% agree, including 67% wito strongly agree (Betienson Strategy Oroup 
for the League of Conservation Voters, 2/12/13) 

b. "Just like our parents and grandparents handed us a better plairet, vve need to be 
responsible stewards of the earth” - 55% agree (Beneiison Strategy Group for the League of 
Conservation Voters. 2/12/13) 

c. “We have an obligation to fumre generations to do something about the issue of climate 
change. We need to make sure tlial this is not a problem that we simply pass on to future 
generations to deal vviih because it will just keep getting more expensive and painful il we pul it 
off - 65?-<> -say fairly iniportant/very important reason government should act (Mart Research 
As.sociates for CALL 1/29/13) 


2 . H ow American s are alrea dy being harme d bv Ciini are Chaii ue 

a. Extreme Wcatlicr: In 2012, there were 3.527 monthly weather records broken for heat, 

rain, and .snow in the li-S, according to iiifomiiilion from the National Climatic Data Center 

including a line of pcnverfiil storms in 2012 that killed 15 people and leti millions without power 
('ht(p://w vvw.nrdc.< tr g/health/ extie meweiithc r'’l 

b. Drought: By the end of August 2012, nearly 63% of the United State.s was experiencing 
drought conditions, with over 2,000 countie.s declared drought di.saster area.s, 
fhttp://sv\ vw . ncdc.no;ni .gov/SQtc/nali(>na l./20l2 /8 1 

c. I'loodiitg: Hunicane Sandy, which left 131 dead and destroyed appio.ximntely 380,000 
homes, created a slonn surge that broke the all-time record in New York Harbor. The U.S. 
Geological Survey says that it lias measured “the highe.st levels of flooding ever recorded in the 
slate ol'Iilinoi.s. And the US Department of Agriculture says that 43% of this year's corn crop is in 
fair to very poor condition because ofe.xccssivc rain. 

l http:/.'\v\v\v.cliTiiatecc[itral.ore/ne\vs/sialis'lics-show-jtist-liow-iniense-hutTicane-sandv-w.i.s-l5 1% : 
hUn:i'/w\vvv, chicaBnnovv.com/cliicago- weather-watch;'2()l3/04/area l -niid we s(-nood-20 13 /: 
http:.//:ib cne ws.go.co m/Bu siness/storv ?id=518l I I2&n 3ge-- iS.UciacfiW vfzJ ] 

d. Wildfires: In November of 2012, the average size of wildfires in the L.tS was the largest 
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on record for any January tlirough November period, nearly doubling ihe previoins decade's 
average. These wildfire.s (les':royed 9.2 million acres of land and bundrcd,s of homes, 

[ http :ffvvvvw.Drediclivcservi ce.s. nifc.gov - 'mlcH!eence/inlenigence. hi m] 

e. Mi'sit Wave.s: By July .T 20 12, more than 40,000 daily heat records had been broken 
around the country, and the number of heat-related deaths predicted has jumped from the current 
annual rate of around 700 to between 3,000 and .S,000 by 2050, 

1 l)ttp:,''.'wwvv .c dc.eov/!ned ia.'r eleases.t20l3.'D0606-extremc-heat.html 1 

f. Coastal Vulnerabilitie.s': In Ihe last SO years, Louisiana has lo,sl a Delaware-sized amount 

of land to coa.stai erosion equivalent to the loss of a football field every 3S iniinites, 

(http.'.'', bv\v\v.co; is lalniaster pl;in.loiii5iaiia. gov.bvhal5- al -stake,'co a stal-ci’is is/1 

g. Costs; At S 1 00 billioi). paying for climate disruption was one of the largest non-defense 
discrelionaiy annual budget dems in 2012. f httDt.j'vvvvw.nrdc.ni'g/elobalwanTsinu.dilcs/ta.vpaver- 
climitte-cos t.s-IP-Dd n 


3 . Whitt we ne ed to d o to solve this rr oblem: 


a. Limitittg carbon pollution from power plants seems so reasonable that 57 percent of 
v()ter.s believe that there are already significant limits on the greenhouse gases that: have been linked 
to global warming that power plants are allowed to emit. (Bcncnsoii Strategy Group for the League 
of Conservalion Voters, 2/l2-'’i3) 

b. Power plants are the biggest source of dangerous carbon pollution in the U,S. Directing 
the EPA to set power plant carbon pollution slatulartls is the strongest pos.sibte action the Pre.sidont 
can take to addres.s the impact.s of climate change, 

c. In an era ofheightened .skepticism about the role orgoveniinent, it is notable that a 5 1 
percent majority of voters say that govemmem should be doing more, (l lan Research .As.soeiates 
forCAC, 1/29/13) 


Additio n:!! mcs.sage.s: 

The pres idem ’s actum has straug public support 

« Millions of .Anici'icanssupppit action to cut industrial carbon pollution from power plants. 
Ef’A was inuiKlaicd witli more than 3.2 million comments in support of action to curb 
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carbon pollution from all power plants. 

o Poll after poll shows that a niajoritj' of Americans want climate action now. Nearly tw o- 
thirds of voters ( 65%) support "the President taking significant steps to adtiress climate 
change now” (Benensoti Strategy Group for the Lettgiie of Con.servation Voters, 2/12/13 ) 


Cleaning up power plants is a enmmim-seme step 

» Just its the EFA protects oiir health from arsenic, mercury and lead, the EPA can protect 
our health from dangerous carbon polkition. 

«• In fact, the EP,A, crtuld cut carbon pollution from Americas potver plants’ by a quarter (26 
percent) by 2020, .saving .Americans between S26 to S60 billion in saved lives, reduced 
illnes.ses, and climtite change avoided, for less than .S4 billion. And most of thtii .M billion 
would be invested in new technologies and clean energy, putting Americans to work. 

The easts of inaction are great 

f Indii.strial carbon pollution was just measured at the highesi levels in human his'toiy. The 
costs of itiactioi! are already apparent: more destniclis'C and deadly extreme weather; rising 
global icmpcraturc.s; iifo-threatening diseases; .and skyrocketing costs for di.sastcr recovery. 

• Supcr.storni Sandy and 24 other extreme weather events over 201 1 -20 1 2 cau.sed damage in 
excess of $ 1 billion each J 1 88 billion total and left more than 1 . i 00 people dead. 

Opponents are anti-science 

® Opponents of action to cut industrial carbon polkilioii ignore and deny the science thai tells 
us it i.s time (o act, 'I'lie anli-scietice gang is backed by corporate polkiters. 

» The polluters deny the science to protect their profits and the politicians deny the science 
to prelect their political careers. 

« file era of delay and denial i.s over. 

dean air is good for the economy 

o Taking action to avert the wonst effects ofclimafe change, such as in\ casting in renewable 
energ 3 ‘ and energy efficiency , will create jobs and a more resilient economy. 

o Since i 970, every $1 in iiive,slmeni in compliance with Clean -Air .Act standard.? has 
produced $4-8 in economic benefits. 



16 


Do’s and Don’ts 


DO 

DON’T 

...talk about our climate change harming 
Americans now and our obligation to 
future generations to address climate 
change. . . 

...lead with straight economic arguments 

...use “cutting carbon pollution from 
power plants” 

...use “regulations to control greenhouse 
eas emissions from power plants” 

... discuss the real health impacts including 
asthma attack.s and extreme weather 
events... 

...over promise on the impacts taking 
action will have 

,, .remind audiences that this is latest in a 
series of .steady and responsible steps the 
administration has taken 

...overstate the magnitude of the action 
being taken 

...discuss the impacts - carbon pollution is 
bad for the health of our kids and our 
planet... 

...debate the validity or consentjus of the 
science that i.s already settled 

...discuss that wc are already cutting 
mercury, arsenic, and other toxics but 
polluters now can release unlimited carbon 
pollution... 

...talk about the need to “regulate.’' 
industry and shut down power plants 

...u.se “industrial carbon poliution” to 
detlne the threat as “harming our health 
and our planet”.,. 

...use “carbon footprint” or “greenhouse 
gases” or “ciTii.s.sions” to define the threat 

...inform audiences about the nature of the 
problem, who is at fault, and what can be 
done 

...debate the increa.se in electricity rates. 
Instead pivot to health & clean air message 

...cliscu.ss modernizing and retooling 
power plants and innovation that will 
create green iob.s 

...try to .suggest net job increases 

...cite health professionals such as doctors, 
nursc.s and health experts 

...rely on statistics without the supporting 
argument of public health verifiers 

...make big corporate polluter,s 
rcspon,siblc, bad actors by explaining about 
their behavior and motives 

...rely on a recognition that local utilities 
or the coal industry are bad actors without 
explanation 


SDPPORTiNG RESOURCES 


EPA: “Fossil Futl-Fired Power Plants Art Responsible For.. .40 Percent Of M.in-Made 
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Carbon Dioxide Emissions.” .According to the Environmenlai Protection Agency, "Electricity 
generation is the dominant iiidustria! source of air emissions in the United States today. Fossil fuel- 
fired power plants are responsible for 67 jtercenl of the nation's sulfur dioxide emissions, 23 
percent of nitrogen oxide emi,ssioiis, and 40 percent of man-made carbon dioxide emissions.” 

|EP.A, Clean Energy, accessed 6, 1 8,13 | 

NRDC: Electricity Generating Power Plants Emit Koughly 2.4 Billion Tons Of C02 Each 
Vear. .According to the Natural Re.source Defense Council, "Nothing is more important than 
reducing carbon diox'ide (C02) emis.sions from the largest industrial source of pollution: eieclTjcity- 
generatmg power plants. In the United Slates these plants emit about 2,4 billion tons ofCOZ each 
year, roughly 40 percent of the nation’.s total emissions.” |NRDC, Dcceinlier 20 1 2 1 


2013: Obama At Second Inaagtiral Addrc.ss: “Wc Will Respond To 'I'fte Threat Of Climate 
Change, Knowing That The Failure To Do So VVotild Betray Our Child ten And Future 
Generations." .At his second inaugural address president Obama saiti, "We, the people, still believe 
that our obligations a.s Americans are not jli.st to ourselves, but to ail po.sterity. We will respond to 
the threat of climate change, knowing that the ftiiiure to do so would betray our children and future 
generations. Some may still deny the overwhelming judgment of science, but none can avoid the 
devashiting impact of raging lires. ;md crippling drought, and more powerful storms. The path 
towards .sustainable energy source.? will be long and sometimes difficult. Bui America cannot resist 
this Iran.sition; we must lead it. Wc cannot cede to other nations the technology that will power new 
jobs and new industric.s - we must claim its promise, riiai's how w'c will maintain our economic 
vitality and our national treasure - our forests ami waterways: our cropland.? and snowcapped 
peaks. That is how we will preserve our planet, contmanded to our care by God. That's xvliat will 
lend meaning to the creed our fathers once declared.” [President Obama, .Second Instugural 
Address, I - 2 f- 1. 31 

2012 Obanjii; “! .Am ,A Firm Believer I hat Climate Cliauge Is Real, That It Is Intpacted By 
Miiman Behavior, .And Carbon Emi.ssion.s... We’ve Got .Ah Obligation To Future 
Generatioii.s To Do Something .About It.” .According to an article in Reuters. "President Eaiack 
Obama said lie plans to work with Congress in his .second term to curb Iturnan-riggravalcd climate 
ehan.g,e, but not at the e.xpcnsc of the U.S, economy. '! am a firm believer tliat cliiitaie change i.s 
real, that it is impacted by human behavior, and carbon emi.ssions,’ Obama .said at a televised nevvs 
conference on Wedne,sday. ‘.And as a consequence, I think we’ve got an obligation to rutiire 
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generations to do something about it."' [Reuters, J.i/t,'4J.2] 

20!3 Obama: “if Congrc,ss Won’t Act Soon To Protect Future Generations, I WiU,” During 
his 20 1 3 State of the linion Address President Obama said. “The good new.s i.s, we can make 
iiieaningi'ul progress on (his; issue while driving strong economic' growth. I urge this Congre.ss to 
pursue a bipartisan. m!)rkel-ba.sed solution to climate dtange. like the one John McCain and Joe 
Liebennan svorked on together a few years ago. Bui if Congre.ss vvon’l act .soon to protect future 
genentlions, I will. 1 will direct my Cabinet to come up with executive actions we can lake, now 
and in the future, to reUiico pollution, prepare our communities for the consequences of cliinate 
change, and speed the transition to more sustainubie sources of energy.” [2013 State of the Union 
Address. ?..'I2'I3 I 

2013: Carbon Dioxide Levels Reached 400 Parts Per Million; Highest Level In 3 .Million 
Years, According to an article in the New York Times, “The level of the most iniportant heat- 
trapping gas in the atmo.sphere, carbon dioxide, has passed a lon.g-f'eared milestone, scientist.? 
reported, reaching .a conectitratiein not seen on the earth for millions of years. The costs of inaction 
arc already apparent: more destructive and deadly extreme weather; rising global teinperatures; life- 
threatening diseases: and skyrocketing co.sts for disaster recovery. Scientiftc instruments .showed 

that the gas had readred an average daily level above 300 parts per million ju.st an odometer 

moniont in one setwe, but also a sobering reminder that decades of efforts to bring human-produced 
emissions under control are faltering. The best available evidence suggest.? the anunmt of the gas in 
the air lia.s not been this high for ai iea:a Ihrce million years, before human.s evolved, and scientists 
believe the rise portends large change,? in tlic climate and the level ofthc sea." [New York Times. 
5U0U3 1 


o Ri'port: “Burning Of Fos.sil Fuels Hus Caused A 41 Percent Iiicrca.se In The Heat- 
Trapping Gas Since The liit)u.strial Revolution.” According to an article in the New 
York l iiiics, "From studyiirg air bubbles trapped in Amarctic ice, scientists know that 
going back 800,0(10 years, the carbon dioxide level oscillated in n tight band, from about 
1 SO parts per miltion in tltc depths of ice ages to about 280 during the warm periods 
bciwectt, Uic evidence shows that global temperatures and C02 levels are tightly linked. 
For liic entire period of iniinart civilization, roughly S.OOO years, ttie carbon dioxide level 
was relatively stable near Ihat upper bound. But the bttrning of IbsstI fuels has caused a 3 i 
percent increase in the heat-trapping gas since the Industrial Revolution, a mere geological 
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insianl, and scientists say the climate is beginning to react, though they expect far Itirgcr 
changes in the future." [New York Times, 5'IOfi.H 


Center For American Progress: Extreme Storms Cost S1S8 Billion From 20U-2012. 

According to tlie Center For .American Progress. '‘From 2011 to 2012 these 25 "billioti-doilar 
damage” weather events in the l.inited States are estimated to have caused up to S 1 88 billion in 

total dama.L>e. The two costliest events were the September 2012 drought the woj'st drought in half 

a ceiiUiry, which baked nearly two-thirds of the continental United States—and siiperstomi Sandy, 
which battered the northeast coast in late October 2012. The four recently added disastrous weather 
events were .severe tornadoe.s and thiiiidcrstonii.s.'’ [Center Ibi American Pt'ogres.s, 2-12 1 .>1 

2011-2012; Extreme Weather Events Responsible For 1,105 Dcatlus. According to the 
National Oceanic and Atmospl'ierie Administration there were 25 billion dollar climate disasters in 
201 1 and 2012 that were responsible for 1,105 deatte. In 201 1, 728 people in the U.S were killed 
by extreme weather; in 2012 extreme weather was responsible for 377 dealhs. [National Oceanic 
and .Atmospheric .Administration, Billion-Dollar Wcathcr/Cliinalc Disasters, accessed 6.' 1 8-' 1 31 

New York Times: “Some Of The Mightiest Players In The Oil, Ga.s And Coal Imlustries Are 
Financing An Aggres.sive Effort To Defeat |l*rcsidcnt Obama|” According to an article in the 
New York Times, '".Some of Ihe mightiest players in the oil. gas and coal industries are financing an 
tiggressive effort to defeat [President Obama], or at least press him It) adopt policies that are 
friendlier to fo.ssil ftiels. And the prcsidenl’s Ibnncr allies in proinoling wind and .solar power and 
caps on greenhouse gases? They are disenchanted and sitting on their wailet.s. This year’s campaign 
on behalf oflossil fuels includes a surge in political comribiilion.s to Mitt Romney, attack ads 
questioning Mr, Obama’s clean-energy agenda, and television spots that are not overtly partisan but 
criticize adriiini.stration actions like new air pollution rules and the delay of the Keyslonc XL oil 
pipeline from Canada.” [New York Time-S. 9-’l.3/l2 [ 

» Fossil Fuel Advoeatc-S Outspciit Clejii-Kiiergy 4 Tol On Television .Ads In 2012. 
According to an article in the New York Times, "With nearly two months before Election 
Day on Nov. 6, estimated spending on television ads promoting coal and inore oil and ga.s 
drilling or criticizing clean energy Iras exceeded $153 million this year, according to an 
analysis by The New York fimesof 138 ads on energy issue.s broadcast this year by the 
presidential campaigns, political parties, energy compatiie,s, trade association.s and third- 
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party spenders. That tally is nearly four times the $4 i million spent by clean-energy 
advocates, the Obama campaign and Democratic groups to defend the president’s energy 
record or raise concerns about global warming and air pollution. The Times rated 
presidential campaign and mttional policy ads by whether they promoted fossil fuels or 
pushed clean energy and conservation, regardless of their sponsors, irsing ad and spending 
data compiled by Kantar fdedia. a company lliat tracks television advcrti.sing." [New York 
Times. 9 I 3'i2 j 

Chronicle Of Higher Education; "The Republican I’arly Platform... IJiiainbiguously Calls 
For Expanding The Production And Use Of The Fossil Fuels T hat Drive Climate f Tutngc.” 
According to the Chronicle of 1 ligher liducation, "Why have scientists fled the Republican Ihiny? 
The obvious answer is that the Republican Party has spumed science. Consider Mitt Romney’.s 
.shifting position, on cliintite change. As governor of M.assachusetts in 2004, he laid out a plan for 
protecting the state’s cHinale As presidential candidate, he ha.s .said that climate change is real, but 
has questioned whether humsms are causing it. His stance is consistent with the Republican Party 
platform, which tmambigiiousiy calls for e.xpanding the production and ur>e of the fo.s.sil fuels that 
drive climate change, In 2009, Paul Ryan accused climate scientists of ‘clear elToris to use 
,stati.stical tricks to distort their findings and imentionally mislead the public on the issue of climate 
change,’ echoing false accirsations leveled against climatologists at tiie University of East Anglia." 
[Chronicle of Higher Educatiem, 1 1/5/1 2] 

Center For .Media And Demociiicy; Republican Backed American Legislative Exchange 
Council Propo.sals “Would Destroy ICnviroiimcntal Regulations... Corporate Lobbyists And 
Special iuterc.s'ls Vote A.s Equals W'itii Elected Rcprcscntativu.s On Teni[)latcs To Change Our 
Laws.” According to the non-profit Center for Media and Democracy, "On American Legislative 
E.\change Council ta.sk forces, corporate lobbyists and special interests vote a,s equals with elected 
represeinalivcs on templates to change our Saws, behind closed doors with no press or public 
allowed to see the votes or dcliberalion;;, ALEC legislation benefits corfjorate profits at the expense 
of our environment and our liealth by making it easier for polluters to spoil our water atid our air 
and by pushing climate change denial. ALEC propo.sals would destroy environmenta! regulations 
and health safeguards, elimiimte dean energy competition, allow drilling on protected land.s. and 
euntiii recycling." ICcmcr lor Media aitd Democracy, accessed 6/1843 j 

Investments To Comply With The Clean Air .Act Have Generated $4 To SiS In Economic 
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BciicfiSs For K\ t ry SI Spent On Coinpliaiice. Aceordiii!' to ii repot! hy tlie Poliliiyil I'cunomv 
Research hisliuile ai the thiir crsity o!' Massachusetts and Ceres, "Since 1970, iiivesimcms to 
comply with the Clean Air Act have provided S4 to $8 in economic beiiefirs Ibr cverv S i spent on 
compliance, according to the nonpartisan Office of Managemem' and Biidget, .Since the jiassugc of 
the tllean Air Act Amendments in 1990, U.S average cicctricily rales (real) Itavc rci-nained Hat 
even as electric utililie.s have invested lumdrcds of billions of dollars to cm their air polliition 
emissions.” | Political Economy Research huslilute at the Idniversity of Ma.ssaehiisctls and Cores, 
Einployincnl Effects Under I’lanticd Changes to the EPA’.s Air Polltilion Rules, !'■cbl'uary 70 1 1 1 

MRDC; Cost Of Climate Related Appropriations “.Ainoiintcd To Ovey SI iOO Per rtixpaycr," 
According to the Nauinil Resources Idefense Council, "Spendinn related m storms includes 
afipi’oprialcd funds for the Federal Hiiiergciicy Management Agency {l-EMA) its well as emergency 
supplemental appropriations following major disasters, such as Superstonn Sandy, It also includes 
the National Flood Insuraneo Program, which is supposed to be sell'-supixiriing, but is increasingly 
under waiter, Diouplit-related spending ineiudes the federal crop insurance pi'OgiMtn ns well a.s the 
governnienl’s share of iiigher food costs... "I he true .scorckcepcrs of climate risk ■ the insurance 
industry - realf/.es it can’l win when the dice arc increasingly loaded with carbon pollution, so it’s 
walking away from the lable. leaving ta.ypayors holding the bag. Last year lhat cost amounted to 
over .S 1 1 00 per t:i,\:p<iycr. and wc can especr to sec even higher costs in liiliire as CC)2 
conecnlrations conlinue to .soar pa.st 400 parts per million." | Natural Resources Defense Council, 
7/i’^/yi 

NRDC: Clim.'ilf Disriiplion Umiget Nearly $100 Billion. According to the Natural Rc.sourccs 
fDefen.so f'ouncil, "DespiU: the lengthy tiebate on the fetleral Itude.et in C.loiii.>.ress, climate change 
rarely get.s nionfioned an a deficit driver. Yet paying Ibr climate disruption wtis one of the targevsl 
non-defense di.5cre!ionar\' budget items in 201.7. Indeed, when all federal s|)entlinK, on last year's 
droughts, sloi'ins, Hoods, and flirest (ires are added op, the U.S, Uliinale Disruption Budget was 
nearly S 1 00 billion." [Nattiral Re.sottree.s Defense Council, 5.'I4/J 3] 

2012: “3,527 Mnuttily WeiKher Records Broken l-'or Heat, Rain, .And Snow In The US',” 
According to the Natural Resources Defense Council, "Climate change increases the risk of many 
types td'rccord-breaking eelremc we.athcr events that threaten communities aeioss the couiitry. hi 
20 1 2, there vvei c 3,527 niomhly weather records broken for Iteat, rain, ami snow in the U.S, 
according to information from the National Climatic Data Center (NCt.fC). That’s even more than 
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the 3,25 1 rocoi'ds in 20i I — nnd some of the newly-broken recortl;- I'lad stood for 30 yetirs 

or more," (Naliini! Re.soiirces Defense Council, acces.sed ft'2l/13j 


COC/Ui'd Criis.s: 1 17 Dcatli.s .-Vssocialed Witlj Hurrieiiiie .Sandy. Acciiiding lo the Center for 
Disease Coritro!. "To characteri tee deaths related to .Sandy, CDC' imaly/.ecl data on I 1 7 hiirrictine- 
rclalcd deaths captured by .American Red Cross (Red Cross) mortality tracking during Delober 28 
Noveiirbcr 30, 20 1 2. This report rloscribes the rosiilts of that analysis, which found drowning was 
the most common cause ofdcath related to .Sandy, and 4.3% of drowning tleaths occurred in flooded 
homes in Bvacutilion Zone A.” (Ceitter Ibr Di-sea,se Control, pO-l./l .;] 

New York Timirs Ifslimalc: 380,000 (Inmc.s Destroyed Or Damaged By niiiTfeane Sandy. 
Accoixiing to the New York Times City Room Blog, a lota) ofdSd.OOO h.ousing untic.s tvere 
destroyed or damaged by I lurrictiiie Sandy. ,305,000 tvere in New York. 72.000 in New Jersey, and 
3,000 in Connecticut. |Ncvv York Times, City Room Blog. .,LLf27/l2| 

2013; li.SC'.S MeasHi'ctl Record Flooding In Illinois. According to the T'nitccI States Geological 
Survey. "At letisl ton USGS streamgagc.s in Illinois that htive more thtin 20 yciirs itrrecord, have 
meti.stireci the highest flood levels ever recorded. More record level.s arc expeeted as flooding 
moves dt,i\vnstream. USOS crews tire expected to track the movement of the lloodwalo.rs down the 
lllinoi.s River, (he Rock Rivers, and major tributaries over the next few days. Many of the Illinois 
Rivei' (loodwincrs tiro e.xpectcd to exceed records tint! may result in intijor Hooding (hat overtop 
levees. There arc 5,3 USGS sireamgnges ciuTcntly at or above Hood levels a.s a re.sult of the rains 
that begun on fuesday. April 16 (20 1 3]." (USOS, dAlTim 

2012 Wildfin’s Bni ned 9.2 Million Acres In The U.S, .According to the Natirmal Oceanic and 
Atmo.spheric Administralicin. "Wildfires burned over 9.2 million .acres across the U.S. in 2012, This 
is the 3rd highest annual total since the year 2000. The most damaging wiklfirc.s oeeurred in the 
\s estern siatc.s {CCJ, ID, \VY, M'f, CA. NV, OR, WA). Colorado e.xpcricnccd the most costly 
wildfires (e.g., Waldo Ctmyon fire) where .several hundred residences were dcsinp’cd. Total 
fistimated Costs; S 1 .0 Billion: 8 Deaths." (NOA A, Billion-Dollnr US Weathcr/Climate Disasters 
1980-2012, accessed 6221/131 

By .Inly 2012; 40,1 13 Warm Temperature Record.s .Set Or Tied. Accoixliiig. to inside Climate 
News, "For the year-lo-clate, there have been 40,1 13 tvarni ICinperalurc records set or lied, 
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compared to just 5,835 cold records. (These (igiires, compiled by the National Climatic Data 
Center, are preliminao'.) In other words, the warn) temperature records liave been outiiuinbering 
cold records by about V-to- 1 | lii,side Climate News, 7 2.i2 1 

State Of Loiiisiatia: “Every 38 Miiuilcs, A Football Field Sized Parcel Of Louisiana’s 
Wetlands Is Taken Over By Water.” According to the Stale of Louisiana. ‘ The wetlands of 
Louisiana are disappearing at a high rate. Every 3S minutes, a football Held sized pared of 
Louisiana's wetlands is taken over by water, The U.S. Geological Survey eslimate.s that ifprcsenl 
trends continue, the state will have lost o.dOO .square miles of land betw'een i 932 and 2050 {IJSGS, 
2003), That's an area about 25 limes the .size of VVa.shington, D.C. .Across the region, comrmmilies 
are being threatened, jobs are being lost, and habitats are vani.shing.” Stale of Louisiana, Coasttil 
Protection and Restoration, accessed 6 '2 lj! ,3| 

• Loursiana Could Lo.se 2,400 Square Miles Of Welland By 2050, According to the State 
of Louisiana, "The U.S. Geological Survey estimates that if present trenij.s continue, the 
state will have lost 2,400 square miles of land between 1932 and 2050 (USOS, 2003). 
That's an area about 2.5 times the size of Washington, D.C. Across the region, 
communities arc being threatened. Jobs arc being lost, and habitats arc vanishing." [State 
of Louisiana, Coastal Protection and Restoration, accessed b,/,2J /131 

Plan To Cul Emis,sions 26 Percent Could Save ,S60 Billion. According to the Center for 
.American Progre.s.s, ‘‘The Natural Resources Dcfen.sc Council, or NRDC, an enviromtiental 
advocacy organiztition, rccenllj' released a plan to unlock the Clean Air Act’s potential to curb 
carbon pollution from esisiing power plants. The plan would cut emissions from existing power 
plants by 26 percent by 2020. It would operate by: Considering individual stale ba.seliiie pollution 
levels. Establishing separate targets for oil/gas and coal-based power plant.s, crediting plants fur 
energy efftciency ;ind renewable energy motlificalions. Generally creating a llexible approach for 
state.s and power plants to meet carbon pollution limits. The plan achieves climate protection and 
public health benefits, grossing between S26 billion ami S60 billion in 2020 for a net benefit 
between 6 limes and 15 times more than the cost of the plan,” [Center for .American Progress, 

2 i-l 1 .3-. NRDC, Ihsing the Clean .Air Act to Sharply Reduce Carbon Pollution from Existing Power 
Plant.s, Creating Clean Lnergy Jobs. Improving .Americaii.s’ ilealth, and Curbing Climate Change. 
December 20J 2 

o Plan W'ould Cost S4 Billion. According to the Natural Resource.s Defense Council, “The 
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plan would cui C02 pollution fi'oin America's power plants by 26 percent froiii 2005 
levels by 2020 and 34 percent by 2025, Tlie price tag; about $'4 billion in 2020, But the 

benefits in ,savcd lives, reduced illnesses, and climate change avoided — would be S25 

billion to 60 billion. 6 to 15 times greater than the costs. For .'Vmcricaiis' health and 
welfare, for the nation's economy, and for the health of the planet, we can't afford not to 
curb the carbon pollution from e.-cisling power plants." (NRDC, Using the Clean Air Act to 
Sharply Reduce Carbon Pollution from Existing Power Plants, Creating Clean Energy 
Jobs. Improving Americans' Health, and Curbing Climate Change. December 2012] 

CDC; “If Current Emissions Hold Steady, Excess Hcaf-Rclaftd Deaths In The U.S, Could 
Climb From An Average Of About 700 Each Year Currently, To Between 3,000 ,Ami 5,000 
Per Year By 2050.” According to the Center for Disease Control, “Climate change will bring more 
heal waves lo the U.S. lTtcrea.scs in the number of people living in cities, as well a.s population 
aging, will further increase hcal-relatcd health risks. Studies suggest that, ifeurrent emissions lioki 
steady, c.xccs.s heat-related deaths in the U.S. could climb Ifoin an avemgo of about 700 each year 
currcmly. to between 3.000 and 5,000 per year by 205()," [CDC. 1 icat VVavc.s, accessed 6,2_Lllll 
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Senator Vitter. Specifically, as outlined very clearly in this 
email, the President and his team do not want anyone to discuss 
“straight economic arguments.’ Well, I think on hehalf of the Amer- 
ican people we should absolutely talk about the economic impacts 
of these policies and have an honest discussion about that. 

They do not want to talk about “regulations to control green- 
house gas emissions from power plants.’ I think we should abso- 
lutely talk about these very significant and very economically detri- 
mental regulations. 

They do not want to talk about, or they do not want to “over- 
promise on impacts taking action will have.’ Again, maybe the rea- 
son is, as Lisa Jackson herself testified, such action would have no 
impact given that we in the United States alone do not control im- 
pacts on climate. 

They do not want to “debate the validity or consensus of the 
science that has already settled.’ I am interested in discussing ex- 
actly what part of science is settled in light of facts like climate 
models being wrong for the last 15 years regarding temperature 
and the fact that none of White House Science Advisor John 
Holdren’s predictions on climates have come true, very dramatic 
predictions, just have not come true. 

They do not want to talk about “the need to regulate industry 
and shut down power plants.’ If I can ask for unanimous consent 
for one additional minute? 

Senator Boxer. I cannot do that because we have got everybody 
here to speak, we have got two panels. But if you could finish in 
a minute, it would be great. 

Senator Vitter. That is exactly what I asked for. Thank you. 

They do not want to talk about “the need to regulate industry 
and shut down power plants.’ And certainly no none should “debate 
the increase in electricity rates.’ Well, again, we think these are 
very important issues that should be discussed for the benefit of 
the American people. 

So, I look forward to this discussion. I look forward to digging 
down into the science, what exactly it suggests and does not sug- 
gest, and I certainly look forward to talking about economic im- 
pacts on the American people as they face very, very tough times. 

Thank you. Madam Chairman. 

[The prepared statement of Senator Vitter follows:] 

Statement of Hon. David Vitter, U.S. Senator 
FROM THE State of Louisiana 

Thank you, Chairman Boxer, the members of our Committee who are here today, 
and our panel of witnesses who will be discussing a number of very important issues 
as they relate to climate science and our national energy policy. 

It is unfortunate we don’t have any witnesses here from the Obama administra- 
tion. Just weeks ago, President Obama announced a sweeping climate action plan, 
which will undoubtedly tighten the Federal Government’s grip on our economy. It 
would have been very useful to hear from the Administration how exactly they plan 
to implement this strategy. It would also have been helpful to learn the exact meas- 
urable benefits that the United States can expect from these actions. 

Former Administrator Lisa Jackson testified before this Committee that U.S. ac- 
tion alone will not impact the climate. This begs a few questions: Have things 
changed so drastically in the last 4 years that now U.S. action alone can control 
the climate? Are we now able to determine what weather events will happen and 
which ones won’t? 
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This hearing is entitled “Climate Change: It’s Happening Now.” I would note that 
it has not been titled “Global Warming: It’s Happening Now.” Maybe that would 
have been too ironic given the Earth’s stagnant temperature for the past 15 years, 
a fact that is currently confounding climate scientists and modeling experts who 
predicted otherwise. 

The unique thing about the title of our hearing is that we could have been holding 
this hearing 50 years ago, 500 years ago, 5 thousand years ago, or 5 million years 
ago, and it would have been just as accurate a statement. The climate has always 
and will always be changing because there are influences on our climate that will 
always be outside Congress’s control. 

Just a cursory glance at recent scientific literature shows that influences on our 
climate include: solar activity; solar cycles; ocean currents; cosmic rays; and green- 
house gases that occur naturally as well as those emitted from other countries such 
as China, India, and Russia. These are factors impacting our climate over which we 
have little or no control. 

As the President unilaterally implements his regulatory agenda, I believe it is im- 
portant to note what the Obama campaign does not want us to talk about. This was 
outlined in an email last month by Ken Berlin, a chair of President Obama’s Energy 
& Environment Team. Specifically, President Obama does not want anyone to dis- 
cuss: 

• “Straight economic arguments.” I think the economic impacts of these policies 
are imperative to an honest discussion. 

• “Regulations to control greenhouse gas emissions from power plants.” I think we 
absolutely should talk about the regulations so the American public can know ex- 
actly what the Administration has planned. 

• “Over promise on the impacts taking action will have.” Maybe the reason is be- 
cause Lisa Jackson said such action would have no impact, and I think that is some- 
thing we should discuss. 

• “Debate the validity or consensus of the science that is already settled.” I am 
interested in discussing exactly what part of the science is settled in light of the 
fact that climate models have been wrong for the last 15 years and that none of 
White House Science Advisor John Holdren’s predictions on climate have come true. 

• “The need to regulate industry and shut down power plants.” I, on the other 
hand, think that is exactly what the Administration is doing and I think we should 
talk about the impacts of shutting down power plants, putting our fellow Americans 
out of work, and increasing the price of energy for those that can least afford it. 

• No one should “Debate the increase in electricity rates” and should “instead 
pivot to health & clean air message.” We should discuss the increase in electricity 
rates and, if we are going to discuss health, let’s focus on the health effects of higher 
unemployment or the benefits to plant life from increased CO 2 . 

President Obama would like his supporters to “suggest net job increases” from all 
these new regulations and mandates. Perhaps because the reality is that all evi- 
dence actually suggests the President’s agenda will be horrible economic policy over 
the long-term. So any assertion of net job increase is a flat out lie. 

Today, only 47 percent of Americans have a full time job, the workforce participa- 
tion rate is at its lowest level since the Carter administration, and the national un- 
employment rate has exceeded 7.5 percent for the longest period since the Bureau 
of Labor Statistics started tracking it. At the end of President Obama’s second term 
in office, the Federal debt will likely exceed $20 trillion, further frustrating Amer- 
ica’s future. 

Policy and economic decisions surrounding the issue of climate change should be 
based on being honest with our fellow Americans. That starts with being honest 
about the economic impacts of regulatory actions, avoiding sensationalism when it 
comes to the science, and taking a retrospective look at the models, predictions and 
claims over the last 30+ years to assess what impacts we can truly measure and 
what claims under the guide of “science” have been inaccurate. 

Senator Boxer. Thank you, Senator. 

I ask unanimous consent to place in the record two documents 
that refute what you said about temperatures remaining stagnant, 
one from the EPA, one from Climate Central. 

[The referenced information follows:] 



Background 

Temperature is a fundamental measure- 
ment for describing the climate, and the 
temperature in particular places can 
have wide-ranging effects on human life 
and ecosystems. For example, increases 
in air temperature can lead to more 
intense heat waves, which can cause 
illness and death, especially m vulner- 
able populations. Annual and seasonal 
temperature patterns also determine 
the types of animals and plants that can 
survive in particular locations. Changes 
in temperature can disrupta wide range 
of natural processes, particularly if these 
changes occur more quickly than plant 
and animal species can adapt. 
Concentrations of heat-trapping green- 
house gases are increasing in the Earth's 
atmosphere {see the Atmospheric 
Concentrations of Greenhouse Gases 
Indicator on p. 16). In response, average 
temperatures at the Earth’s surface are 
rising and are expected to continue 
rising. However, because climate change 
can shift the wkid patterns and ocean 
currents that drive the world’s climate 
system, sjame areas experience more 
warming than others, and some might 
experience cooling. 

About the Indicator 

. Thif.ihdicator examines. U.^, and global 
. Surface temperature patterns from 1901 
to the presehci U$; surface rneasure- 
m'ents ebrrie from. weather stations on 
land, while global Surface measurements 
also Incorporate observadons from 
buoys and ships bn the ocean, thereby . 
provlding data from sites spanning 
much of the surface of the Earth.- For 
comparison, this indicator also displays 
satellite measurements that can be used 
to estimate the temperature of the 
Earth’s tower atmosphere since 1979. 
This indicator shows anomalies, which 
compare recorded annua! ternperature 
values against a long-term average. For • 
example, an anomaly of +7.0 degrees 
means the average temperature was 
2 degrees higher than the long-term 
average. This indicator uses the average 
temperature from 1901 to 2000 as a 


Figure 1. Temperatures In the Contiguous 48 States, 1901-2011 

This figure shows how onnuof overage temperatures in the contiguous 48 states hove changed 
since 1901. Surfbee doto cofne from hod-based weather stations. Satellite meosurements cover 
the lower troposphere, which is the lowest level of the Earth’s otmosphere (see diagram on p. 23). 
“IMH" ond "RSS” represent two different methods of analyzing the originoi satellite measure- 
ments. This groph uses the 1901 to 2000 average as a baseline for depicting change. Choosing a 
different baseline period woufd not change the shape of the data over time. 
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Figure 2. Temperatures Worldwide, 1901-2011 

This figure shows how onnuci overage temperatures worldwide hove chonged since 1901. Surface data 
come from a combined set of land-based weather stations and sea surfbee temperature measure- 
ments. Satellite measurements cover the lower troposphere, which is the lowest level of the Eorth's at- 
mosphere (see diagram on p. 23). "UAH" ond "RSS" represent two different methods of Analyzing the 
originol sateUite measurements. This graph uses the 1901 to 2000 overage as a baseline far depicting 
change. Choosing a differertt baseline period would not change the shope of the doto over time. 
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Indicator Notes 

Data from; the e^iy 20'*' century are some:- 
-what fess precise than more recent data be- ; 
• cause therd' were fewer stations collecting . 
measurehtents at the time, especially in the 
Southern Hemisphere. However, the overall 
trends ^e still reliable.. VVhere possible, t|>e .. 
data.h'ave beenidjusted to account for any ■' 

' biases dtat mlght.be Thtradiiced by Station 
mpves.d^lppm'ent (e.g., prbahizatipri) •; 
near the mtioriv changes iri instrumen'ts and 
•time^ ofmensure.-nen:, and other changes. 

Data Sources 

Tlie data for this indicator were provided by : 
the National OceantcandAtmoqjherk Ad- 
ministration's National Chmatic Data Center. 

maintains 

.dataonilrw' at' wsvw.ncde.flPaa.gov/oaAfcdc. 
htmL Surface tomWrawre anwiaHeevyere , 

, uiated based on rronthfy values from a 
:MtwoHii:of.!ohgjtefrnm;pn|tortng.'a^tr^^ 
Satellite data were analyzed by two inde- 
pendent groups~the .Global Hydrology and: 
Curtate Center at the University of Alabama ^ 
rt:HMfl«yltle (UAH) and Remote Sensing 
. Systems (RSS)— resulting in slightly di Wrent 
tiendlln«. 


hguis 3. Bate of Teniperatute Change in the United States, 1SD1-2Q11 

This figure shows how annuo! average air temperatures have changed in dif^rent parts of the 
United Stotes since the early 20'" century /since 1901 for the contiguous 48 states, 1905 for 
Hawaii, and 1918 for Alaska). 
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Climate science 

A sensitive matter 


The climate may be healing up less in response to gi'ecnhousc-gas emissions 
than was once thought. But that does not mean tlie problem is going away 

Mar 30 th 20 ] 3 | From the print edition 

OVER the past 15 years air temperatures at the 
Earth’s surface have been fiat while 
greenhouse-gas emissions have continued to 
soar. The world added roughly 100 billion 
tonnes of carbon to the atmosphere between 
2000 and 2010. That is about a quarter of all 
the COz put there by humanit>' since 1750. 

And yet, as James Hansen, the head of NASA’s 
Goddard Institute for Space Studies, observes, “the five-year mean global temperature has 
been flat for a decade." 



Temperatures fluctuate over short periods, but 
this lack of new warming is a surprise. Ed 
Hawkins, of the University of Reading, in 
Britain, points out that surface temperatures 
since 2005 are already at the low' end of the 
range of projections derived from 20 climate 
models (see chart 1). If they remain flat, they 
will fall outside the models’ range within a few' 
years. 

The mismatch between rising greenhouse-gas 
emissions and not-rising temperatures is 


I f^Uingoffttiescale ^ 

sN. Change in global mean temperat&re, *C 


Actual Computer models 





among the biggest puzzles in climate science 

just now. It does not mean global warming is a delusion. Flat though they are, temperatures 
in the first decade of the 21st century' remain almost 1®C above their level in the first decade 
of the 20th. But the puzzle docs need explaining. 


http:/Avw\v.cconomist.com/ne\vs/sdcnce-and-tcchnology/ 2 l 574461 -cIimate-may-be-heati... 7 / 17/2013 
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The mismatch might mean that— for some unexplained reason— tliere has been a temporaiy 
lag between more carbon dioxide and higher temperatures in 2000-10. Or it might be that 
the 1 990.S, when temperatures were rising fast, was the anomaloti.s period. Or, as an 
increasing body of research is suggesting, it maybe that the climate is responding to higher 
concentrations of carbon dioxide in wtiys that had not been properly understood before. This 
possibility, if true, could have profound significance both for dimale science and for 
environmental and .social policy. 

The insensitive planet 

The term scientists use to describe the way the climate reacts to changes in carbon-dioxide 
levels is “climate sensitivity". This is u.sually defined as how much hotter the Earth will get 
for each doubling of COj concentrations. So-called equilibrium sensitivity, the commonest 
measure, refers to the temperature rise after allowing all feedback mechanisms to work (but 
without accounting for changes in vegetation and ice sheets). 

Cartion dioxide il,sclf ab.sorbs infra-red at a consistent rate. For eadi doubling of COj levels 
you get roughly i°C of warming, A rise in concentrations from prcimiiistrial levels of 280 
parts per million (ppm) to sboppm would thus warm the Earth by i‘’C. If that were all there 
was to worry about, there wo\ild, as it were, be nothing to worry’ about. A J°C rise could be 
shrugged off. But things are not tliat simple, for tv^■o reasons. One is that rising COj levels 
directly influence phenomena such as the amount of water vapour (also a greenhouse gas) 
and douds that amplify or diminish Ihe lemperatiire rise. This aflects equilibrium sensitivity 
directly, meaning doubling carbon concentrations would produce more than a i°C rise in 
temperature. The second is that other things, such as adding soot and other aero.sols to the 
atmosphere, add to or subtract from the effect of COs . /Vll serious climate scientists agree on 
these two lines of reasoning. But they disagree on the size of the change that is predicted. 

The Intergovernmental Panel on Climate Change (fPCC), which embodies the mainstream of 
climate science, reckons the answer is about 3°C, plus or minus a degree or so. In its most 
recent assessment (in 2007), it wrote that “the equilibrium climate sen.sitivity...is likely to be 
in the range a^C to 4.5“C with a be.st estimate of about 3'‘C and is very unlikely to bo less than 
i.5“C. Values higher than 4.5'’C cannot lx; excluded.’ The IPCC’s next assessment is due in 
September. A draft ver.sioji was recently leaked. It gave the same range of likely outcomes 
and added an upper limit of sen.sitivity of 6°C to y^C. 

rise of around 3“C could be extremely damaging. The IPCC’-s earlier ps,sessment said such a 
rise could mean that more areas would be affected by drought; that up to 30% of .specie.s 
could be at greater risk of extinction; that most corals w-ould face significant biocli\’crsity 


htlp:/.''wvvw.economi.st.com/nevvs^science-and-lechnology/ 21574461 -cliraale-may-be-heati.,. 7 d 7'2013 
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losses; and that there would be likely increases of intense tropical cyclones and much higher 
sea levels. 

New Model j\rmy 


Other recent studies, though, paint a different picture. An unpubU.shed report by the 
Research Council of Norway, a gov'emment-funded body, which was compiled by a team led 
by Terje Berntsen of the University of Oslo, uses a different method from the IPCC’s. It 
concludes there is a go% probability that doubling CO: emissions wall increase 
temperatures by only i.2-2.9°C, with the most likely figure Ireing i.9'’C. The top of the study’s 
range is well belorv the IPCC’s upper estimates of likely sonsiticitj'. 

This .study has not been peer-reviewed; it maybe unreliable. Bui its projections are not 
unique. Work by Julia Hargreaves of the Research Institute for Global Change in Yokohama, 
which wa.s' published in aot2, stiggests a 90% chance of the actual eliange being in the range 
of o.5-4.o“C, with a mean of a.3''C. This is based on the way the climate behaved about 
20,000 years ago, at the peak of the last ice age, a period when carbon-dioxide 
concentraliorrs leapt, Nic Lewis, an independent climate scientist, got an even lower range in 
a study accepted for publication: i.c-B.c^C, with a mean of t.6‘’C. Ilis calculatioii.s reanalysed 
work cited by the IPCC and took account of more recent temperature data. In all these 
calculations, the chances of climate sensitivity above 4.5°C become vanishingly small. 

If such estimate.? were right, they would require re\-ision,s to the science of climate change 
and, possibly, to public policies. If, as conventional wisdom ha.s it, global temperatures could 
rise by 3'’C or more in respon.se to a doubling of emission.s, then the correct response would 
be the one to which most of the world pays lip somce: rein in the \v'arming and the 
greenhouse gases causing it. This is called “mitigation”, in the jargon. Moreover, if there were 
an outside possibility of something catastropiiic, such as a 6”C rise, that could justify drastic 
interventions. This would be similar to taking out disaster insurance. It may seem an 
unnecessaiT expcn.se when you are forking out for the premiums, but when you need it, you 
really need it. Many economists, including William Nordhiuis of Yale University, have made 
this ca.se. 

If, hotvever, temperatures are likely to rise by only in response to a doubling of carbon 
emi.s.sion.s (and if the likelihood of a 6 ‘’C increase is trivialj, the calculation might change. 
Perhap.s* the world should seek to adju.st to (rather than stop) the greenhouse-gas splurge. 
There is no point buying earthquake insurance if you do not live in an earthquake zone. In 
this ca.se more adaptation rather than more mitigation might he the right policy at the 
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margin. But that would be good advice only if these new estimates really were more reliable 
than tlie old ones. And different results come from different models. 

One type of model—generai-circulation models, or GCMs— use a bottom-up approach. 'Hiese 
divide the Earth and its atmosphere into a grid which generates an enormous number of 
calculations in order to imitate the climate system and the multiple influences upon it. The 
advantage of such complex models is that they are extremely detailed. Their disadvantage is 
that they do not respond to new temperature readings. They simulate the way the climate 
works over the long run, without taking account of what current observations are. Their 
sensitirity is based upon how accurately they describe the processes and feedbacks in the 
climate system. 

The other type— energy-balance models— are 
simpler. They are top-down, treating the Earth 
as a single unit or as two hemispheres, and 
representing the whole climate with a few 
equations reflecting things such as changes in 
greenhouse gases, volcanic aerosols and global 
temperatures. Such models do not try to 
descriltc the complexities of the climate. That 
is a drawback. But they have an advantage, 
too; unlike the GCMs, they explicitly use 
temperature data to estimate the sensitivity of 
the climate system, so they respond to actual 
climate observations. 

The IFCC’s estimates of climate sensitivity arc based partly on GCMs. Because these reflect 
scientists’ understanding of how the climate works, and that understanding has not changed 
much, the models have not changed either and do not reflect the recent hiatus in rising 
temperatures. In contrast, the Norwegian study was based on an energy-balance model. So 
were earlier influential ones by Rcto Knutti of the Institute for Atmospheric and Climate 
Science in Zurich; by Piers Fonster of the University' of Leeds and Jonathan Gregory' of the 
University of Reading; by Natalia Andronova and Michael Schlesingcr, both of the University 
of Illinois; and by Magne Aldrin of the Nonvegian Computing Centre (who is also a co-author 
of the new Norwegian study). All these found lower climate sensitivities. The paper by Dns 
Forster and Gregory' found a central estimate of i.b^C for equilibrium sensitivity, with a 95 % 
likelihood of a range. That by Dr Aldrin and others found 390 % likelihood of a 1 . 2 - 

S-S'C range. 
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It might seem obsnoiis that cnergj^-balance models are better: do they not fit what is actually 
happening? Yes, but that is not the whole story. Myles Allen of Oxford Uiiiversily points out 
that cncrg> -balancc models arc better at representing simple and direct climate feedback 
mechanisms than indirect and dynamic ones. Most greenhouse gases are straightfonvard: 
they warm the climate. The direct impact of volcanoes is also straightforward: they cool it by 
reflecting sunlight back. But volcanoes also change circulation patterns in the atmosphere, 
which can then warm the climate indirectly, partially offsetting the direct cooling. Simple 
energy-balam’c models cannot capture this indirect feedback. So lh(*y may exaggerate 
volcanic cooling. 

This moans that if, for some reason, there were factors that temporarily muffled the impact 
of greenhouse-gas emissions on global temperdtores, the simple energy-balance models 
might not pick them up, 'fhey will be too responsive to pUvSsing slowdowns. In .short, the 
dilTerent sorts of climate model measure somewhat different things. 

Clouds of uncertainly 

This also means the case for sa>ing the climate is less sensitive to CO 2 emission.s than 
previously believed cannot rest on models alone. There must be other explanations~and, as 
it happens, there are; individual climatic influences and feedback loops that amplify (and 
sometimes moderate) climate change. 

Begin with aerosols, such as those ft'om sulphates. These slop the atmosphere from tvarming 
by reflecting sunlight. Some heat it, loo. But on balance aerosols offset the warming impact 
of carbon dioxide and other greenhouse gases. Most climate models reckon that aerosols cool 
the atmosphere by about o, 3 -o. 5 "C. If that underestimated aerosols’ effects, perhaps it might 
explain the lack of recent wanning. 

Yet it does not. In fact, it may actually be an overestimate. Over the past few years, 
measurements of aerosols have improved enormously. Detailed data Irom satellites and 
bailoon.s suggest their cooling effect is lower (and their wanning greater, where that occurs). 
The leaked assessment from the IPCC (which is still subject to review and revision) suggested 
that aerovsols’ estimated radiative “forcing”— their warming or coolittg effccl—had changed 
from minus 1.2 watt.s per .square metre of the Earth’s surface in the 2007 assessment to 
minus o.yVV/m now; ie, less cooling. 

One of the commonest and most important aerosols is soot (also known as black carbon). 
Tins warms the atmo.sphere because it absorbs sunlight, as black things do. The most 
detailed study of soot was published in January and also found more net warming than had 
previously been thought. 1 1 reckoned black carbon had a direct warming effect of around 
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i.iW/m Though indirect effects offset some of this, the effect is still greater than an earlier 
estimate by the United Nations Environment Programme of o.3-o.6W/ni 2. 

All this makes the recent period of flat temperatures even more puzzling. If aerosols are not 
cooling the Earth as much as was thought, then global warming ought to be gathering pace. 
But it is not. Something must be reining it back. One candidate is lower climate sensitivity. 

A related possibility is that general-circulation climate models may be overestimating the 
impact of clouds (which are themselves influenced by aerosols). In all such models, clouds 
amplify global warming, sometimes by a lot. But as the leaked IPCC assessment says, “the 
cloud feedback remains the most uncertain radiative feedback in climate models.” It is even 
possible that some clouds may dampen, not amplify global warming— which may also help 
e.xplain the hiatus in rising temperatures. If clouds have less of an effect, climate sensitivity 
would be lower. 

So the explanation may lie in the air— but then 
again it may not. Perhaps it lies in the oceans. 

But here, too, facts get in the way. Over the 
past decade the long-term rise in surface 
seawater temperatures seems to have stalled 
(see chart 2), which suggests that the oceans 
are not absorbing as much heat from the 
atmosphere. 

As with aerosols, this conclusion is based on 
better data from new measuring devices. But it 
applies only to the upper 700 metres of the 
sea. What is going on belmv that— particularly 
at depths of 2km or more— is obscure, A study in Geophysical Research Letters by Kertn 
Trenbertli of America’s National Centre for Atmospheric Research and others found that 
30% of the ocean warming in the past decade has occurred in the deep ocean (below 700 
metres). The study says a substantial amount of global warming is going into the oceans, and 
the deep oceans are heating up in an unprecedented way. If .so, that would also help explain 
the temperature hiatus. 

Double-A minus 

Lastly, there is some evidence that the natural (ie, non-man-macle) variability of 
temperatures may be somewhat greater than the IPCC has thought, A recent paper by Ka-Kit 
Tung and Jiansong Zhou in the Proceedings of the National Academy of Sciences links 


The cool sea B 
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temperature changes from 1750 to natural changes (such as sea temperatures in the Atlantic 
Ocean) and suggests that “the anthropogenic global-warming trends might liave been 
overestimated by a factor of two in the second half of the 20th centurj'.” It is possible, 
therefore, that both the rise in temperatures in the 1990s and the Haltening in the 2000s 
have been caused in part by natural variability. 

So what does all this amount to? The scientists are cautioas about inteipreting tlieir findings. 
.As Dr Knutti puts it, “the bottom line is that there are several lines of evidence, where the 
observed trends are pushing down, whereas the models are pushing up, so my personal view 
is that the overall a.ssessment hasn’t changed much.” 

But given the hiatus in warming and all the new' evidence, a small reduction in estimates oi 
climate sensitirity would seem to be justified; a downwards nudge on various best estimates 
froni3”C to Q,5“C, perhaps; a lower ceiling (around 4.5°C), certainly. If climate scientists 
were credit-rating agencies, climate .sensitivity would be on negative watch. But it would not 
yet be downgraded. 

Equilibrium climate scn.sitivity is a benchmark in climate science. But it is' a very .specific 
measure. It attempts to describe what would happen to the climate once all the feedback 
mechanisms have worked tlirough; equilibrium in this sense lakes ccnturie.s— too long for 
most policymakers. As Gerard Roe of the University of Wa.shington argues, even if climate 
sensitivity were as high as the IPCC sugge.st.s, its efrocts would be minuscule under any 
plausible discount rate because it operates over such long periods. So it i.s one tiling to ask 
how climate sensitivity might be dianging; a different question is to ask what the policy 
comsequences tnight be. 

For that, a more useful measure is the transient climate restxtnse (TCR), the temperature you 
reach after doubling COa gi'acUially over 70 years. Unlike the equilibrium response, the 
transient one ctm be observed directly; there is much less controversy about it. Most 
estimates put the TCR at about i.5°C, with a range of i-2“C. Isaac Held of .'\mcrica’s National 
Oceanic and .Atmo.spheric .Administration recently calculated his "personal best estimate” for 
the TCR: i,4“C, reflecting tlie new estimates for aerosols and natural variability. 

That .sounds reassuring: the TCR is below 
e.stimates for equilibrium climate sensitivity. 

But the TCR captures only some of the 
warming that those 70 years of emls-sions 
would eventually generate Ireeause carbon 
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dioxide sta3's in the atmosphere for much 
longer. 

As a rule of thumb, global temperatures rise by 
about i.5°C for each trillion tonnes of carbon 
put into the atmosphere. The world has 
pumped out half a trillion tonnes of carbon 
since 1750, and temperatures have risen by 
o.8°C. At current rates, the next half-trillion 
tonnes will be emitted by 2045; the one after 
that before 2080. 





Since COi accumulates in the atmosphere, 
this could increase temperatures compared 

TOth pre-industrial levels by around 2°C even with a lower sensitivity and perhaps nearer to 
4°C at the top end of the estimates. Despite all the work on sensitivity, no one really knows 
how the climate would react if temperatures rose by as much as 4“C. Hardly reassuring. 


From the print edition: Science and technology 
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I want to reiterate. We did get a letter asking for the Obama ad- 
ministration to be here and I responded that this is a committee 
of experts and we will do this. But as you know, we have been 
without a head of the EPA for the longest time in history. We are 
about to solve that, thank goodness, thank you. And then we will 
have someone who is going to carry out those rules. 

Now, we are going to go with the early bird rule, which is what 
the Committee asked to do. So, I am going to tell you who is going 
where with an exception for James Inhofe which, he is going to be 
called on when he arrives, when it is the Republican’s turn. 

So, ours are Boxer, Cardin, Whitehouse, Hirono, Sanders and 
Carper. The Republicans are Vitter, Barrasso, Sessions, Fischer 
and Wicker. 

So, with that I will call on Senator Cardin. 

OPENING STATEMENT OF HON. BENJAMIN L. CARDIN, 

U.S. SENATOR FROM THE STATE OF MARYLAND 

Senator Cardin. Well, thank you Madam Chair and I would ask 
consent that my full statement be included in the record. 

Senator Boxer. Without objection. 

Senator Cardin. And Madam Chair, let me thank you for calling 
this hearing. I was listening to the Ranking Member and I very 
much agree that we need to have Administration before this Com- 
mittee. But I think it is refreshing that we have a hearing with the 
experts. We all want to be judged by the best science and I think 
this hearing gives us a chance to talk about the science of climate 
which I think is our responsibility. I applaud you for convening this 
hearing. 

Madam Chair, I also want to thank you for making the arrange- 
ments yesterday for the naming of the EPA building in honor of 
William Jefferson Clinton. It was an incredible day. We all talk 
about the fact that we can have respect for our environment and 
we can grow our economy and create jobs. 

But I think President Clinton said it best yesterday in that we 
cannot have a growing economy and create jobs unless we have a 
pro-environment agenda. If you do not respect our environment, 
you cannot grow the economy. And I think that was at least every 
telling to many of us and that is why we are so concerned about 
what is happening with global climate change. 

Let me just give you the example in Maryland. In 2007, Mary- 
land decided to pass the toughest power plant emission laws on the 
East Coast of the United States. And the result was a $1 billion 
investment in the Brandon Shores Coal Fired Power Plant. It cre- 
ated thousands of jobs. And Maryland has some of the cleanest 
burning power plants in the Nation. It was the right thing to do. 
The people of Maryland have benefited both from their environ- 
ment and from their economy. 

But it is not enough because we are downwind from many other 
States. We need national policies to deal with these issues. And I 
applaud President Obama and the action he has taken with the au- 
thority that he has as President and the agencies involved to take 
action to clean up our environment through reduced carbon emis- 
sions and to deal with greenhouse gas problems. 
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As the Chairman pointed out, this is an urgent situation. The 
wildfire photo that you showed was taken just 6 weeks ago. This 
is a current crisis that we are facing every day. Where we are here, 
we have experienced record numbers of heat days. Last summer, 
we had the largest number of above 95 degrees in the history of 
recordkeeping. So we see it every day. 

I am honored to represent the State of Maryland and my col- 
leagues on this Committee have heard me talk about the Chesa- 
peake Bay many time. Sea level rising is occurring. It is having a 
devastating impact on the people of Maryland and on this region. 
It is urgent that we act and we act now. 

President Obama was right to act. But we have a responsibility, 
as Members of Congress, to act, to pass the policies that will make 
this Nation safer. The interesting thing is, the same policy that will 
make us more secure by developing our own energy sources will 
create the jobs of the future, good paying jobs, grow our economy, 
will also protect our environment for future generations. 

We should take advantage of the opportunity now. And it should 
be judged by best science. And that is why this hearing is so impor- 
tant to the work of the Committee. 

Thank you. Madam Chair. 

[The prepared statement of Senator Cardin follows:] 

Statement of Hon. Benjamin L. Cardin, U.S. Senator 
FROM the State of Maryland 

Thank you for holding this hearing, Madam Chairman. I appreciate the oppor- 
tunity to come together today to talk about such a critical, timely issue. Today we 
will hear not only from the scientists who will explain to us how our climate and 
our oceans are changing. We will also hear from experts in policy and business who 
will tell us what we should be doing about these disturbing trends. 

This climate crisis is already happening, and the extreme weather that we have 
been experiencing as a nation makes it clear. Just last month, Colorado experienced 
the most destructive wildfire in the history of the state; spreading to 100 square 
miles, it destroyed five hundred homes — all fueled by forests full of trees that are 
completely dried out from the ongoing drought. 

This is a tragic repeat of last summer’s deadly wildfire season in our western 
states, also exacerbated by historic drought conditions. According to the National 
Oceanic and Atmospheric Administration, 2012 was the hottest year globally on 
record. There was a deadly wildfire season in our western states last summer. Right 
here in Washington, the summer of 2012 brought us the longest recorded streak of 
95-degree-plus days, and a resulting multi-day power outage that crippled the 
Washington area. In my home State of Maryland, hundreds of thousands of people 
were without power for days. Being without air-conditioning during a heat wave, 
without heat during a blizzard, without refrigeration for days at a time is no mere 
inconvenience — it is a public health issue. We must act to ensure the health and 
safety of our communities. 

These extreme weather events and increased temperatures are not theoretical. 
They are happening to us right now. When those of us in this hearing room leave 
the building today, we will be walking into a sustained heat wave. These extremes 
are the new normal, and they are affecting our nation’s infrastructure, our environ- 
ment, and our public health and safety. It is time that we get serious with three 
key responses to the climate threat. First, we must commit to investing in clean and 
efficient technologies to move away from the carbon-based energy that is contrib- 
uting to the climate threat. Equally importantly, we must adapt our infrastructure 
and systems to these new conditions. And finally, we must put a price on carbon. 

Last month, President Obama took an important step forward by announcing his 
Administration’s plan of action on climate change, including steps to cut carbon pol- 
lution from power plants, spur clean energy innovation, and dramatically reduce the 
pollution that fuels climate change and extreme weather. I applaud his efforts and 
his leadership on this issue, but the Administration cannot do it alone. We in Con- 
gress must be an active partner in reducing carbon emissions and protecting our 
communities from the devastating impacts of climate change. 
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There are those who would have us believe that, despite the devastating impacts 
that we will hear about from our witnesses, addressing climate change is simply too 
expensive and not worth the financial costs. This is simply not true. Investing in 
clean energy technologies and in the infrastructure of our communities creates jobs 
and spurs economic growth. 

The experience in Maryland shows that it works. In 2007, Maryland took a bold 
step for public health and the environment by implementing the toughest power 
plant emissions law on the East Coast. 

Maryland’s power plants met the challenge by installing new pollution control 
technologies that resulted in substantial economic benefits for the region. In March 
2010, Constellation completed the upgrades at its 13-hundred Megawatt Brandon 
Shores coal-fired power plant. The project required a $1 billion investment that gen- 
erated nearly four million man-hours of labor from the Baltimore Building and Con- 
struction Trades Council workers. This included 26 months of work for 2,000 skilled 
construction workers. This figure does not include the manufacturing and distribu- 
tions jobs associated with the production of technologies and equipment purchased 
by the plant. Brandon Shores is now one of the cleanest coal-burning power plants 
in the country. 

Maryland’s experience demonstrates that technological progress in the name of 
public health can actually boost employment and stimulate the economy. 

I believe that I have a responsibility to the people of Maryland and to the people 
of this country, to do all that I can to help prepare us for the consequences of cli- 
mate change. We need to adapt our water infrastructure, our transportation infra- 
structure, and our electrical grid. We need to help our farmers to adapt so that our 
food supply — and that of the world — remains reliable. We need to adapt our coastal 
regions and prepare for the sea-level rise that is already beginning to threaten some 
of our coastal communities. We need to improve our public health infrastructure to 
deal with the heat-related illnesses that result from these extreme temperatures. In 
short, we need to act now to protect our communities. 

I look forward to hearing from our diverse panel of speakers on the latest climate 
change science and the steps we can take to reduce the impacts of climate change. 

Senator Boxer. Thank you, Senator Cardin. 

Senator Barrasso. 

OPENING STATEMENT OF HON. JOHN BARRASSO, 

U.S. SENATOR FROM THE STATE OF WYOMING 

Senator Barrasso. Thank you very much, Madam Chairman. I 
am pleased that you are having this hearing today. 

I must echo the concerns of Senator Vitter that we believe a Fed- 
eral witness should he present at this hearing. It only makes sense 
that this Committee should ahle to have, and this Administration 
should he ahle to provide, a witness that can defend the Adminis- 
tration’s Energy Policy. 

Just this morning. Madam Chairman, I was speaking at a weh 
cast event on energy by Politico, down at the museum. Heather 
Zichal, the Deputy Assistant to the President for Energy and Cli- 
mate Change, was the speaker right before I spoke. Now, this is 
the President’s Chief Climate Change Advisor. Administration offi- 
cials are apparently available for web casts today but not for hear- 
ings to defend their policies to the public and to answer questions. 

Senator Boxer. Would the Senator yield without losing his time? 

Senator Barrasso. Yes, Madam Chairman. 

Senator Boxer. I just want to say, we did not invite Heather 
Zichal. We did not. It was the decision of the Majority that we will 
have hearings with the Administration down the line. I do not 
want people to feel that they said no. We did not ask them because 
we are going to have those hearings once Gina is in place and we 
move forward. 

And so, I guarantee you, you will have more than one time to go 
at the Administration. I promise you. I committed to you, probably 



40 


much more than once, probably two of three times. Please, do not 
make it sound like they did not want to come because honestly we 
did not invite them. 

Senator Barrasso. Thank you. Madam Chairman. 

This hearing today is entitled Climate Change: It’s Happening 
Now. Many have tried to point to the specific severe weather 
events in the news and on the Senate floor and to say that a tor- 
nado or a storm, that is climate change. In response I quote the 
Nuclear Regulatory Commission Chairman Allison Macfarland who 
stated before this Committee that, “I would not call these events 
extreme, I would consider them normal.’ She stated that she made 
this statement as an earth scientist. 

So, what we need to be talking about is jobs. The Administration 
has, I believe, pummeled coal country, power plants, manufac- 
turing and small businesses for 4 years, pursuing their preferred 
version of a clean energy future. 

Since 2009, unemployment has remained stagnant, families are 
hurting in States like Wyoming, Kentucky, Ohio, West Virginia, 
Montana and, according to the Heritage Foundation, the Presi- 
dent’s June 25th announcement to issue carbon limits for existing 
coal fired power plants, existing coal fired power plants, would ad- 
versely effect the more than 1,100 at nearly 500 plant locations. 
These plants generate 40 percent of America’s affordable, reliable 
energy. 

And this why today I am introducing legislation called the Na- 
tional Energy Tax Repeal Act. The bill very simply says that the 
authority to direct such regulations resides with Congress and can- 
not be issued by EPA unless Congress first authorizes it. President 
Obama’s June 25th announcement circumvents the legislative proc- 
ess and the will of the American people. Congress had rejected the 
President’s cap and trade policies in the past. 

The President’s proposal is extraordinarily expensive. When you 
combine all of what the President is proposing for new and existing 
coal fired power plants, the compliance costs would be $130 billion. 
Those costs are going to be passed on to the hardworking families 
and seniors on fixed incomes. In addition, more than 250,000 jobs 
are at risk as coal fired power plants go bankrupt and are retired. 
The indirect job losses from high energy costs as small businesses 
lay off workers to stay afloat makes the number higher. 

We also know that this Administration and like-minded environ- 
mental activists are already planning the demise of natural gas. If 
the President is going after greenhouse gases, he will not stop at 
coal. 

Then Presidential-Nominee Barrack Obama said himself in the 
San Francisco Chronicle on January 17, 2008, he said because I am 
capping greenhouse gases, coal powered plants, natural gas, these 
are the President’s words as a candidate, natural gas, you name it, 
whatever the plants were, whatever the industry was, they would 
have to retrofit their operations, that will cost money, they will 
pass that money onto consumers. 

The Sierra Club has already announced their Beyond Gas cam- 
paign. So the President has promised it, the Sierra Club has an- 
nounced it, these actions are going to cost our economy even more 
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jobs, lost opportunities for States to bring in new revenues to pay 
for things like college tuition, roads, hospitals. 

The fact is, these costs are very real. Yet the benefits of these 
climate change regulations are very much unknown. Even the 
President’s Interagency Climate Change Adaptation Task Force 
stated in their 2011 progress report, they said “The scope, severity 
and pace of future climate change are difficult to predict with preci- 
sion.’ 

The problem is this Administration and others on this Committee 
are willing to bet our economic future today as if their predictions 
about the future are a certainty. That is not the way to manage 
an economy and this is certainly not the way to develop an energy 
future for this Country. 

Thank you. Madam Chairman. 

Senator Boxer. Thank you very much. Senator. 

Senator Whitehouse and then Senator Inhofe. 

OPENING STATEMENT OF HON. SHELDON WHITEHOUSE, 
U.S. SENATOR FROM THE STATE OF RHODE ISLAND 

Senator Whitehouse. Thank you very much. Chairman. I know 
how important this issue is to you and to many of our colleagues. 
And I think today’s discussion is especially significant is light of 
the latest misleading line coming from the special interests that cli- 
mate change has stopped and we can all pack up our bags and go 
home. The American people need to hear the truth. 

As we all know, the past 10 years are much warmer than 10 
years before them and are, in fact, warmer than any decade since 
recordkeeping began. And unfortunately there are plenty of other 
plain indicators that climate change is continuing apace. 

On the second panel, we will focus on the effects of climate 
change and ocean acidification, both consequences of carbon pollu- 
tion. Oceans are still getting warmer and more acidic. Sea level is 
still rising. Glaciers and Arctic sea ice are still melting. Seasons 
are still shifting. The most convincing thing about climate science 
is not how many climate scientists are part of the consensus, but 
how many different lines of evidence that consensus is built on. 

Climate change is happening now. The consequences are real. We 
here in Congress should be working to slow the known cause of 
that change, the incessant dumping of carbon pollution into our at- 
mosphere and oceans. And we should be working to prepare for the 
changes that we can no longer avoid. We need to seek bipartisan 
and common sense solutions. Instead, because the barricade of spe- 
cial interest influence has blocked action of climate change, we are 
taking on risk. 

Some of us have put forward a solution that we think can appeal 
to a broad section of Senators, namely to put a price from carbon 
pollution coming from the largest sources. The big polluters have 
been getting a free ride. They are harming all of us with their 
emissions and they are paying no price for it. 

Carbon-driven climate change hurts our economy, damages our 
infrastructure, compromises the security of our Nation and harms 
public health. These costs, however, are not factored into the price 
of the coal or oil that is burned to release the carbon. The big oil 
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companies and the coal barons have offloaded those costs onto soci- 
ety. 

The cost of the damages from carbon pollution that these cor- 
porations are unloading onto the rest of the society is called the so- 
cial cost of carbon. The Administration recently released updated 
social cost of carbon values which they use in cost benefit analysis. 
While I commend them on the update, there remains room to im- 
prove the calculation to account for damages from carbon pollution 
that are difficult to quantify now, such as ocean acidification and 
species loss. I look forward to future updates factoring in these 
damages. 

We often hear, in this chamber, colleagues extolling the virtues 
of the marketplace. Indeed, a fair and open marketplace is the cor- 
nerstone of our economy. Markets work, not perfectly always, but 
better than any other mechanism. But markets only work when 
they are fair and markets are not fair if the price of pollution is 
not taken into account. The value of open and fair markets is lost 
when people cheat, just as when they offload their costs onto the 
general public. 

The mounting costs of carbon pollution on society is a market 
failure. A carbon fee would make the market work more efficiently 
by putting the costs of carbon pollution into the price of the product 
instead of letting the big polluters freeload on the general public. 
It is Economics 101. It will also be a real step toward reducing 
harmful carbon pollution and it will generate significant revenue, 
every penny of which could and should go back to the American 
people and propel the economy. 

Climate change is, indeed, happening now. Now is the time for 
us to get serious about solving this problem. And I thank the 
Chairman for calling this hearing. 

Senator Boxer. Thank you so much. 

Senator Inhofe. 

OPENING STATEMENT OF HON. JAMES M. INHOFE, 

U.S. SENATOR FROM THE STATE OF OKLAHOMA 

Senator Inhofe. Thank you. Madam Chairman. And I do want 
to thank you for, I called you this morning and, as you are well 
aware, I am the Ranking Member on Armed Services and we have 
another hearing taking place at the same time. But this is too im- 
portant not to participate in. So, I thank you very much. And I will 
be going back and forth. 

Thank you for holding the hearing. I am disappointed that we do 
not have Administration officials here. I anticipated that we would 
early on, but we do not. 

Around the same time that the President gave his speech on 
global warming last month, his campaign team developed a talking 
points memo that was crafted to provide alarmists around the 
Country with specific instructions about how they should talk 
about global warming. The President wants everyone to be on the 
same page. He has tested and tried these talking points on focus 
groups and even has come up with a list of dos and don’ts which 
they are putting up behind us, dos and don’ts when talking about 
climate change which you can see in the chart behind me. 
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Now, these talking points are not honest or straightforward. 
They are purely political. In the memo’s first point, it says I do not 
lead, it says do not lead with straight economic arguments. The 
President makes it clear that he does not want anyone talking 
about the cost of taking action to stop global warming. And we 
know exactly why. Whether it is legislation or regulation, any ac- 
tion to reduce greenhouse gases is going to cost the economy at 
least $300 billion to $400 billion a year. 

We have used this figure now for quite some time. It is rather 
interesting because when it first came out, it was a Wharton fig- 
ure. Later on, MIT and I think Charles Rivers and others came 
out. Now, that is a figure that is tied to the, a cap and trade bill. 
Now instead, the President instructs alarmists to “talk about how 
climate change is harming America now’ and about “real impacts 
including asthma attacks and extreme weather events like hurri- 
canes and tornadoes.’ 

Claiming global warming is causing extreme weather is wrong 
and even President Obama’s nominees disagree with him. Allison 
Macfarlane, who was nominated by the President to be Chairman 
of the Nuclear Regulatory Commission, testified before this Com- 
mittee just a few weeks ago. When she was asked about the weath- 
er and if she thought the tornadoes or that Hurricane Sandy were 
extreme weather events, she said I would not call these events ex- 
treme. I would call them normal. 

Most meteorologists agree. A recent study by George Mason Uni- 
versity reported that 63 percent of weathercasters believe that any 
global warming that occurs is the result of natural variation and 
not human activities. That is a significant two to one margin. Now, 
given this, we are lucky one of our distinguished panelists, which 
I hope I will come back. Dr. Cullen, to ask a few questions of you, 
is not in charge. 

I am kind of glad you are not in charge of meteorological li- 
censes. If so, then 63 percent of them would be fired. You once said, 
or she once said I should say in opening statement, if a meteorolo- 
gist cannot speak to the fundamental science of climate change and 
that it is manmade, then maybe the American Meteorological Soci- 
ety should not give them a seal of approval. 

That would mean that meteorologists like Aaron Tuttle in Okla- 
homa City would be out of a job. He does not believe in manmade, 
in global warming, but he regularly saves Oklahoma lives by pre- 
dicting when and where tornadoes will strike which helps people 
know exactly when they need to take cover during severe storms. 

And even though the President’s talking points instruct alarm- 
ists not to “debate the validity or consensus of the science that is 
already settled’ more and more reports are surfacing all the time 
that show the science is not settled. 

In March, the Economist reported that “Over the past 15 years, 
air temperatures and the earth’s surface have been flat while 
greenhouse gas emissions have continued to soar.’ And just this 
past week Harvard and the Forest Service came out with a study 
that shows trees are growing faster and using less water with high- 
er concentrations of atmospheric concentrations of CO 2 . This is the 
opposite of what scientists expected before. But the alarmists can- 
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not talk about it because they have received their instructions from 
the President. 

The President’s talking points demonstrate that he is only inter- 
ested in achieving his desired political outcome whatever the costs. 
Now, why do they want to do this? We all remember what Richard 
Lindzen said and I have quoted it many times. I think it is very 
difficult for anyone to criticize Richard Lindzen. He is the atmos- 
pheric physicist at MIT. He said that regulating carbon is a bu- 
reaucrats dream because if you control carbon, you control life. 

And when you zoom out and consider this from a distance, it is 
a core tenant of liberalism. As the President’s political philosophy, 
he believes that the Government can make better decisions than 
the people. 

And I do applaud you for having this hearing. Madam Chairman. 

Senator Boxer. Thanks. 

Senator Inhofe. I think it is a lot of theater here but it is going 
to be fun and we can get back in and start talking about it again. 

Senator Boxer. Your time is up. But I love the theater. Is this 
the second act? 

[Laughter.] 

Senator Inhofe. Excuse me? 

Senator Boxer. I said are you giving us the second act? 

Senator Inhofe. Act Two, that is right. 

Senator Boxer. Anyway, I am glad you came because I do not 
think this is theater. I think this is deadly serious. I appreciate 
that you have the same song that you have had all along. I do not 
know what it will take to convince you but I am going to keep on 
trying. 

Senator Inhofe. Well, then, let me respond to that. 

Senator Boxer. Please do. I would not feel good if you did not. 

Senator Inhofe. I would only say that there has been time, in 
the last 12 years, I cannot tell you how many bills have been intro- 
duced in the House and the Senate. Not one has passed the U.S. 
Senate, which is the more liberal branch of the two Houses. And 
I do not think today you could get 35 votes out of the U.S. Senate 
for a cap and trade bill. 

Senator Boxer. Well, we are not discussing that, OK? Let us not 
get into cap and trade. All I am saying, and this will be the last 
word before I call on Senator Hirono, is this. I do not know what 
it will take to convince you and the deniers of what is out the win- 
dow. 

Senator Inhofe. It is not just me. It is two-thirds of the United 
States Senator. 

Senator Boxer. Senator Hirono. 

[The prepared statement of Senator Inhofe follows:] 

Statement of Hon. James M. Inhofe, U.S. Senator 
FROM THE State of Oklahoma 

Madam Chairman, thank you for holding this hearing today. I was looking for- 
ward to hearing from Administration officials about the President’s global warming 
proposal, so you can understand why I’m disappointed that no officials are testif3dng 
today. Around the same time the President gave his speech on global warming last 
month, his campaign team developed a secret talking points memo that was crafted 
to provide alarmists around the country with specific instructions about how they 
should talk about global warming. 
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The President wants everyone to be on the same page. He’s tested and tried these 
talking points on focus groups, and he even came up with a list of “Do’s and Don’ts” 
when talking about climate change, which you can see on the Chart behind me. 
These talking points are not honest or straight forward. They’re purely political. In 
the Memo’s very first point, which says “don’t lead with straight economic argu- 
ments,” the President makes it clear that he doesn’t want anyone to talk about the 
cost of taking action to stop global warming. And we know exactly why — whether 
it’s legislation or regulation, any action to reduce greenhouse gases is going to cost 
the economy at least $300 billion or $400 billion per year. And the Administration 
knows that once the discussion turns to cost — theyVe lost the debate. 

Instead, the President instructs alarmists to “talk about how climate change is 
harming Americans now” and about the “real impacts including asthma attacks and 
extreme weather events” like hurricanes and tornadoes. But claiming global warm- 
ing is causing extreme weather is farfetched, and even President Obama’s nominees 
agree with him. Allison MacFarlane, who was nominated by the President to be the 
Chairman of the Nuclear Regulatory Commission, testified a few weeks ago in this 
Committee. And when she was asked about whether she thought the tornadoes in 
Oklahoma or Hurricane Sandy were extreme weather events, she said, “I would not 
call these events extreme. I would call them normal. Most meteorologists agree. A 
recent study by George Mason University reported that 63 percent of weather cast- 
ers believe that any global warming that occurs is the result of “natural variation” 
and not “human activities.” That is a significant two-to-one majority. 

Given this, we’re lucky one of our distinguished panelists is not in charge of mete- 
orological licenses. If she were, then 63 percent of them would be fired. She once 
said, “If a meteorologist can’t speak to the fundamental science of climate change,” 
and that it’s man-made, “then maybe the American Meteorological Society shouldn’t 
give them their Seal of Approval.” That means that Meteorologists like Aaron Tuttle 
in Oklahoma City would be out of a job. He doesn’t believe in manmade global 
warming, but he regularly saves Oklahoma lives by predicting when and where tor- 
nadoes will strike, which helps people know exactly when they need to take cover 
during severe storms. And even though the President’s talking points instruct 
alarmists to not “debate the validity or consensus of the science that is already set- 
tled,” more and more reports are surfacing all the time that show the science is not 
settled. 

In March, the Economist reported that “Over the past 15 years, air temperatures 
at the Earth’s surface have been flat while greenhouse-gas emissions have continued 
to soar.” And just this past week, Harvard and the Forest Service came out with 
a study that shows trees are growing faster and using less water with higher atmos- 
pheric concentrations of CO 2 . This is the opposite of what scientists expected before, 
but the alarmists can’t talk about it because they’ve received their instructions from 
the President. 

The President’s talking points demonstrate that he’s only interested in achieving 
his desired political outcome — whatever the cost. Why do they want to do this? We 
all remember Richard Lindzen, the world renowned atmospheric physicist at MIT. 
He said that regulating carbon is a “bureaucrat’s dream,” because “if you control 
carbon, you control life.” When you zoom out and consider this from a distance, it 
is the core tenant of liberalism and the President political philosophy. He believes 
that government can make better decisions than the people, and regulating carbon 
dioxide will give him all he needs to make nearly every decision for the American 
people. 


OPENING STATEMENT OF HON. MAIZE K. HIRONO, 

U.S. SENATOR FROM THE STATE OF HAWAII 

Senator Hirono. Thank you, Chairman Boxer and Ranking 
Member Vitter for scheduling today’s hearing. This is my first 
hearing as a Member of this Committee and as a Senator from Ha- 
waii I am very glad to be here to take part in this important dis- 
cussion. 

Throughout human history, our natural environment has pro- 
vided a stable, predictable foundation for civilization. However, 
there is clear evidence that foundation is changing. Today’s hearing 
will explore the scientific evidence that changes to earth’s climate 
are contributing to extreme weather events of increasing severity 
and frequency. These extreme events, as well as changes occurring 
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in our world’s oceans, are a major concern to the long-term eco- 
nomic and national security interests of the U.S. 

In Hawaii, we have already seen the impact of climate change 
both on land and in the ocean that surrounds us. There are many 
impacts on Hawaii that I could mention, but given the short time, 
I will focus on three: impacts on our economy, our communities and 
national security. 

The Pacific Ocean is the world’s largest physical feature. Situ- 
ated in the center of the Pacific, Hawaii is the world’s most isolated 
archipelago. While our people and communities have always had a 
special relationship with the ocean, we are also acutely aware that 
we are at its mercy. Rising ocean temperatures, sea level rise and 
ocean acidification pose serious risks to our economy and commu- 
nities. 

For example, the sea level has risen in Hawaii at the rate of 0.6 
inches per decade over the past century. Research indicates that 
sea levels may increase by three feet by the end of the century. 
This means that areas like Waikiki, I am sure many of you have 
been there, a critical driver of Hawaii’s tourism economy, are likely 
to face serious flooding if sea level rise intensifies. 

In addition, we are seeing more extreme weather as a result of 
changes to our weather patterns. This is straining our infrastruc- 
ture and harming our communities. For example, while overall 
rainfall in Hawaii, which is critical to replenishing the ground- 
water we rely on, has decreased by 15 percent in the past 20 years, 
but yet we have seen a 12 percent increase in very heavy 
downpours. In fact, in the spring of 2012, severe flooding occurred 
that required the Governor to issue a disaster declaration for Oahu 
and Kauai. 

President Obama also signed a Federal disaster declaration for 
the island of Kauai which was hard hit by flooding that caused 
more than $3 million in damage just to public facilities and roads. 
These situations demonstrate the impact climate change is already 
having on Hawaii’s economy and communities. 

As a result of scientific evidence and real life experiences with 
climate change, the State of Hawaii has taken an aggressive ap- 
proach toward addressing climate change. We have passed State 
laws limiting greenhouse gas emission, promoting clean energy and 
energy efficiency, and a law to address climate change adaptation. 
These efforts are forward looking, but support on the Federal level 
is needed. 

Hawaii is also home to the U.S. Pacific Command, PACOM, 
which is responsible for the entire Asia Pacific region. That is over 
half the planet. PACOM’s leadership has continually warned of the 
impact of increasingly severe weather patterns on stability in the 
region. On average, PACOM is involved in responding to a natural 
disaster within the region once every 8 weeks. 

These are just some of the economic and security concerns that 
climate change are posing in Hawaii right now. And the situation 
will only intensify in the future if we do nothing. 

Some will argue that we should not lead on this issue as a Na- 
tion because it will not make enough of a difference unless devel- 
oping nations join us. The fact is we are risking falling behind right 
now. China is taking this issue seriously. It has set up pilot carbon 
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markets and is taking action to invest in renewable energy. In fact, 
there is a U.S. -China climate change working group to promote 
high level negotiations and discussion between our two countries 
on key climate change issues. 

Climate change is a great challenge of our time. We can stand 
and meet the challenge, which will change the foundation of our 
economy and society for the better. I hope that today’s hearing will 
serve to make the case for strong, cooperative, bipartisan action. I 
look forward to working with all of my colleagues on these vital 
issues. 

Thank you. Madam Chair. 

[The prepared statement of Senator Hirono follows:] 

Statement of Hon. Maize K. Hirono, U.S. Senator 
FROM THE State of Hawaii 

Chairman Boxer, Ranking Member Vitter, thank you for scheduling today’s hear- 
ing. This is my first hearing as a member of this Committee, and as a Senator from 
Hawaii I am very glad to be here to take part in this important discussion. Through- 
out human history our natural environment has provided a stable, predictable foun- 
dation for civilization. However, there is clear evidence that foundation is changing. 

Today’s hearing will explore the scientific evidence that changes to the earth’s cli- 
mate are contributing to extreme weather events of increasing severity and fre- 
quency. These extreme events, as well as changes occurring in our world’s oceans, 
are of major concern to the long-term economic and national security interests of 
the U.S. lln Hawaii, we are already seeing the impact of climate change — both on 
land and in the ocean that surrounds us. There are many impacts on Hawaii that 
I could mention, but given the short time I will focus on three: Impacts on our econ- 
omy, our communities, and national security. 

The Pacific Ocean is the world’s largest physical feature. Situated in the center 
of the Pacific, Hawaii is the world’s most isolated archipelago. While our people and 
communities have always had a special relationship with the ocean, we are also 
acutely aware that we are at its mercy. Rising ocean temperatures, sea level rise, 
and ocean acidification pose serious risks to our economy and communities. For ex- 
ample, the sea level has risen in Hawaii at rate of 0.6 inches per decade over the 
past century. Research indicates that sea level may increase by 3 feet by the end 
of the century. This means that areas like Waikiki — a critical driver of Hawaii’s 
tourism economy — are likely to face serious flooding if sea level rise intensifies. 

In addition, we are seeing more extreme weather as a result of changes to our 
weather patterns. This is straining our infrastructure and harming our commu- 
nities. For example, while overall rainfall in Hawaii — which is critical to replen- 
ishing the groundwater we rely on — has decreased by 15 percent in the past 20 
years, we have seen a 12 percent increase in very heavy downpours. In fact, in the 
spring of 2012 severe flooding occurred that required the Governor to issue a dis- 
aster declaration for Oahu and Kauai. President Obama also signed a Federal dis- 
aster declaration for the island of Kauai, which was hard hit by flooding that caused 
more than $3 million in damage just to public facilities and roads. 

These situations demonstrate the impact climate change is having on Hawaii’s 
economy and communities. As a result of scientific evidence and real life experiences 
with climate change, the State of Hawaii has taken an aggressive approach toward 
addressing climate change. We have passed State laws limiting greenhouse gas 
emissions, promoting clean energy and energy efficiency, and a law to address cli- 
mate change adaptation. These efforts are forward looking — but support on the Fed- 
eral level is needed. 

Hawaii is also home to the U.S. Pacific Command (PACOM) which is responsible 
for the entire Asia-Pacific region. That is over half the planet. PACOM’s leadership 
has continually warned of the impact of increasingly severe weather patterns on sta- 
bility in the region. On average, PACOM is involved in responding to a natural dis- 
aster within the region once every 8 weeks. These are just some of the economic 
and security concerns that climate change are posing in Hawaii right now — and the 
situation will only intensify in the future if we do nothing. 

Some will argue that we shouldn’t lead on this issue as a nation because it won’t 
make enough of a difference unless developing nations join us. The fact is we’re 
risking falling behind right now. China is taking this issue seriously. It has set up 
pilot carbon markets and is taking action to invest in renewable energy. In fact. 
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there is a U.S. -China Climate Change Working Group to promote high level negotia- 
tions and discussions between our two countries on key climate change issues. Cli- 
mate change is the great challenge of our time. We can stand and meet the chal- 
lenge, which will change the foundation of our economy and society for the better. 
I hope that today’s hearing will serve to make the case for strong, cooperative, bi- 
partisan action. I look forward to working with all of my colleagues on these vital 
issues. 

Senator Boxer. Thank you so much, Senator. 

Senator Sessions. 

STATEMENT OF HON. JEFF SESSIONS, 

U.S. SENATOR FROM THE STATE OF ALABAMA 

Senator Sessions. Thank you very much. We appreciate the de- 
sire to have a hearing focused on science and we need to talk about 
that. But I do agree with Senator Vitter that the Administration 
officials, it would he good to have them here today. 

With regard to the science, we need to he honest and somewhat 
humble, I think, as we deal with these issues. No person knows ev- 
erything about the future of climate in the world and what causes 
it. 

We know greenhouse gases emitted by humans can have a 
warming affect. I think that sounds commonsensical to me. I agree 
that there is logic to that, as did President Bush. It is this view. 
Senator Boxer says that 97 percent or 98 percent that agree. Well, 
I think I am in the 98 percent. Dr. Spencer, who will raise some 
questions here today, is in the 98 percent that I believe that we 
have changes in the temperature and we need to analyze how they 
occur. 

But how much can we do and what all is occurring? We have less 
confidence it seems to me. We know the atmosphere has warmed 
some over the last 100 years. We know that global temperatures 
have not increased in 15 years, pretty clearly. 

Senator Boxer, I asked EPA for the kind of report you say you 
have that justifies the claim that there has been no decline, or no 
flattening of the temperature, and they have not produced it. So, 
I would like to see the document that you put into the record. I 
have been asking for it for months. But it is not going to say that 
the temperature has increased in the last 10 years because it has 
not. 

So, the President, I believe, continues to mislead the public on 
this subject. He has said “Temperatures around the globe are in- 
creasing more than was predicted 10 years ago.’ He said that in 
November. He said that again this spring. So, we need to be talk- 
ing about real data and real facts. I asked Lisa Jackson about it 
and Gina McCarthy and we have not been able to see any data 
that backs that statement up. 

We also know that many of the President’s supporters have al- 
ready benefited financially from the green energy agenda. They are 
out there having a real interest in maintaining this agenda and 
sometimes it is alarmism at expense to the taxpayers. Solyndra, a 
failed solar power effort, exposed taxpayers to $535 million in 
losses. A123 Systems, a failed battery power project, exposed tax- 
payers to $249 million in losses. Abound Solar, a failed solar power 
project, exposed taxpayers to $400 million in losses. 
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Wages are falling. The American people are hurting. Unemploy- 
ment is high. Energy costs are high. Poor people are hurting. And 
we have got to he careful when we impose regulations that do not 
have an overt U.S. Treasu^ cost that cost them because they have 
to pay more for the electricity, pay $50 or $100 more a month to 
drive to work, that is not a little matter. It is a big matter. We 
need to know what the science is that would justify that. 

But we do not really know how much of this warming will actu- 
ally occur in the years ahead. That is very much in question. So, 
we need more science to try to figure that out. That is why I 
thought it was important that scientists like Dr. Spencer at UAH 
and Dr. Christy who assessed the data. 

And I would like to submit for the record a paper prepared by 
Dr. Richard McKnight and Dr. John Christy entitled Why We Need 
a Red Team Approach to Global Science. We need some people that 
challenge some of this data. More and more as years go by we find 
some of it is not objective. 

Senator Boxer. Without objection, we will place that in the 
record. 

Senator Sessions. Thank you. 

We keep hearing that there are record high temperatures in re- 
cent years. But Dr. Christy said by far there were far more record 
high temperatures in the Dust Bowl years than we are having in 
the last decade. Who is correct about that? Let us look at these 
numbers and see who is accurate in that. 

The ultimate fact is as U.S. policymakers we need to know 
whether imposing a carbon tax and cap and trade system are cut- 
ting our greenhouse emissions by 80 percent, as the Chair pro- 
poses, would achieve the kinds of reductions in global atmospheric 
concentrations of C02 that could change global temperatures. 

So, I look forward to the hearing. I think it is important. And let 
us all maybe chill a moment and learn something. 

Thank you. 

Senator Boxer. Thank you. Let us all chill. That is good. 

OK, we turn to Senator Sanders and then followed by Senator 
Fischer. 


STATEMENT OF HON. BERNARD SANDERS, 

U.S. SENATOR FROM THE STATE OF VERMONT 

Senator Sanders. Madam Chair, thanks for very much for hold- 
ing this hearing. 

This truly is an Alice in Wonderland hearing. Within this little 
room we are clearly living in two separate planets. Two separate 
worlds. And whether the differences are influenced by the fact that 
the Koch brothers at ExxonMobil and the petroleum industry and 
fossil fuel industry is pouring hundreds of millions of dollars into 
think tanks trying to confuse the American people or are we just 
dealing with politics here, I really do not know. 

But to deny the fact that the overwhelming, overwhelming ma- 
jority, some 98 percent of scientists who have published peer re- 
viewed articles, believe not only that global warming is real, but 
that it is manmade. And to continue that discussion is we are not 
sure, let us not talk about, let us look at something else, is almost 
beyond intellectual comprehension. 
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And I will say this. We have a lot of differences in the Congress, 
a lot of philosophical differences. But I predict that our grand- 
children and our great grandchildren will look back on this period 
and they will not be appreciative of the fact that members of the 
U.S. Senate have refused not only not to go forward in combating 
global warming but even acknowledging the reality of global warm- 
ing. 

Madam Chair, among scientists, this is according to the Amer- 
ican Association for the Advancement of Science, one the large sci- 
entific organizations in the world, quote, this is a month ago, 1 
month ago, “There is now overwhelming agreement based on mul- 
tiple lines of scientific evidence that global climate change is real, 
it is happening right now and it will have broad impact on society.’ 
That is virtually what every major scientific organization, not only 
in the United States of America but throughout the world, is say- 
ing. And it is incredible that we are not on the floor right now dis- 
cussing serious legislation to cut back on greenhouse emissions. 

I think it was Senator Vitter who said, what about the costs? 
What about the costs? Well, let me talk about the costs. What 
about the costs of inaction? What will more droughts mean to agri- 
culture in this Country? What will more floods mean in terms of 
property destruction? What will climate change mean for national 
security? 

It is not only meteorologists, and by the way, not weathermen 
and weatherwomen, in all due respect weathermen, I am not quite 
sure that they are part of the scientific community, but what you 
have is our national security people who are telling us that if you 
see more drought and less food production, more drought and less 
drinkable water, you are going to have international conflict. 

Navy Admiral Samuel J. Locklear III, who is the head of the 
U.S. Pacific Command, I think Senator Hirono referred to this, re- 
cently described climate change as the biggest national security 
threat facing the region. Climate change, he warns, and I quote, 
“will cripple the security environment probably more than other 
scenarios we all often talk about.’ That is the national security 
issue. 

Now, to my mind the time for waiting is over. We need bold ac- 
tion. The United States needs to do what we do best, is lead the 
world in a new direction. And I am very proud that along with Sen- 
ator Boxer, she and I have introduced legislation that will, in fact, 
impose a tax on carbon. 

Senator Whitehouse is absolutely right. People who are causing 
enormous damage to our planet are saying we need cheap energy. 
You are not cheap energy. Coal and oil are not “cheap’ energy as 
they are causing catastrophic damage to this planet. It is the most 
expensive form of energy. 

So, Madam Chair, I think the time is long overdue for us to move 
away from fossil fuel, to move boldly to energy efficiency and to 
such sustainable energies as wind, solar, geothermal, biomass and, 
by the way, when we do that we will also create millions of jobs 
as we transform this economy. 

Thank you. 

Senator Boxer. Thank you so much. Senator. 

Senator Fischer. 
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STATEMENT OF HON. DEB FISCHER, 

U.S. SENATOR FROM THE STATE OF NEBRASKA 

Senator Fischer. Thank you Madam Chair and thank you Rank- 
ing Member Vitter, for holding this hearing today. I would also like 
to thank our witnesses for being here and their willingness to 
share their time with us. 

I would also like to welcome Senator Hirono. As a fellow member 
of the freshman class, it is so nice to have you on this Committee. 

Today we are going to have a serious discussion, I hope. It is 
going to be a robust discussion. Because as we see movement to 
unilaterally force reductions in U.S. greenhouse gas emissions, the 
American people who are being forced to pay more for fuel and 
electricity as a result, they deserve to have an accounting of these 
actions. 

Without reductions from China and India, the world’s biggest 
greenhouse emitters, we must question whether the environmental 
benefits are even discernible and whether they are worth harming 
our economy at a time when three-quarters of Americans are living 
paycheck to paycheck. 

The U.S. share of global C02 emissions has been declining for 
nearly a decade, from 25 percent in 2000 to 19 percent in 2008. I 
believe that these declines occurred due to market forces and with- 
out expensive, burdensome and unworkable policies. 

President Obama’s order to EPA to cut carbon dioxide emissions 
from new and existing power plants would adversely affect coal 
fired plants the most. America has more than 1,000 coal fired gen- 
erators at nearly 600 plant locations that generate 40 percent of 
America’s affordable and reliable energy. Nebraska families and 
Nebraska businesses depend on coal fired generation for two-thirds 
of their electric needs and we would be disproportionately penal- 
ized under this plan. 

It is important for our Committee to examine energy price-rais- 
ing climate change policies and I am hopeful that we will have a 
hearing soon to do so. 

With that, I will end my time and thank you. Madam Chair, and 
I look forward, again, to a robust discussion. 

Senator Boxer. Thank you so much. 

So now we turn to our panel of experts and I echo Senator 
Fischer’s welcome and thank you all for being here. No pun in- 
tended, this is a hot topic. 

Dr. Heidi Cullen, Chief Climatologist at Climate Central, Mr. 
Frank Nutter, President, Reinsurance Association of America, Mr. 
KC Golden, Policy Director, Climate Solutions, Ms. Diana 
Furchtgott-Roth, Senior Fellow, Manhattan Institute for Policy Re- 
search, and Dr. Robert Murphy, Senior Economist, Institute for En- 
ergy Research. 

So, we welcome you. 

I see that Senator Carper is here. So, we will just hold off for 
one moment, he will do his 5 minutes, and we will start with you. 
Dr. Cullen. 

Go ahead. Senator. 
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STATEMENT OF HON. THOMAS R. CARPER, 

U.S. SENATOR FROM THE STATE OF DELAWARE 

Senator Carper. Thank you. Please bear with me. Thank you 
very much, Madam Chair. 

I will not need to take 5 minutes. I will just say this. I was privi- 
leged as a 17 year old to win a Navy ROTC scholarship and went 
off to Ohio State to study economics and fall into the Navy. And 
from time to time I go back to Ohio State. 

There is a husband and wife research team that still works there 
and they run something called the Pohl Research Center that you 
may have heard of at Ohio State. And what they have done over 
the last 20 , 25 years is to visit the, how many of you have ever 
heard of the Pohl Research Center? OK. What they have done is 
they have visited some of the highest mountaintops in the world, 
largely down around the equator, and they recover ice core samples 
that enable them to look back in time. And they look back in time 
not just 100 or 200 years, they look back 100,000, 200,000, 800,000 
years. 

The ice core samples disclose the levels of carbon in the atmos- 
phere during those periods if time. And they have the ability to see 
where levels of carbon were high and where they were relatively 
low. And there is a direct correlation to the temperature in those 
times and the levels of carbon in those times. And we see in our 
atmosphere today levels of carbon that I believe are higher than 
any other data observed in all of those ice core samples that they 
have recovered over decades of work. 

The other thing that I want to say, more up to the present. 
Madam Chair, in my State there is a major highway. Highway 1, 
kind of like 101 in California, that goes from the northern part of 
the State to the southern part of the State. When you get down 
into Sussex County, our southernmost county, and you turn east off 
of Highway 1, you head toward the Delaware Bay. You drive lit- 
erally alongside a wildlife refuge. Prime Hook Wildlife Refuge, a 
beautiful place. And when you keep going, you drive right into the 
bay and off in the distance, maybe 20 miles or so, is New Jersey. 
But if you keep on driving, you drive right into the bay. 

It was not always that way. It used to be you would drive into 
a parking lot. And people parked their cars or their trucks or their 
boats and they would fish or crab or go boating. And I have a pic- 
ture from 1947, the year I was born. In 1947, there is a picture of 
that spot and you are standing there looking east from Delaware 
toward New Jersey but you are looking out across the Delaware 
Bay. 

And in 1947 there was a bunker, a concrete bunker, I think it 
had something to do with the fortifications in anticipation of attack 
by the Germans, submarines or whatever, during World War II. It 
was a concrete bunker that sat about 300 feet or 400 feet west of, 
west of the dune line in that place, 300 feet or 400 feet west of the 
dune lines on dry sand, a concrete bunker. Today, that concrete 
bunker is in the water. It is in the Delaware Bay. You can still see 
the top of the bunker protruding from time to time, but it is not 
400 feet west of the dune lines anymore. It is in the water. 

I like to quote the guy that actually the Chair knows, a guy 
named Stephen Stills, and I jokingly refer to him as that famed 
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California climatologist who once wrote something is happening 
here, just what it is ain’t exactly clear. Well, something is hap- 
pening here and I think it is pretty clear. It is pretty clear to me. 
And the question is what, if anything, are we going to do about? 
Thanks very much. 

[The prepared statement of Senator Carper follows:] 

Statement of Hon. Tomas R. Carper, U.S. Senator 
FROM the State of Statement Delaware 

I want to thank the Chairman for having this hearing and thank the witnesses 
for being here today. For years, I have worked with my colleagues — many on this 
Committee — and President Obama and his administration to try to tackle climate 
change. Yes, it’s true. I’m a believer. I believe that climate change is not only real, 
but that it is one of the biggest challenges facing our world today. Two climatolo- 
gists I met years ago from my alma mater of Ohio State University, Dr. Lonnie 
Thompson and his wife Dr. Ellen Mosley-Thompson, helped make me a believer. 

For decades, this husband-and-wife duo has been climbing some of the tallest 
mountains in the world to collect ice core samples. These ice samples date back hun- 
dreds of thousands of years and contain valuable data about what was in the atmos- 
phere and what the climate was like at the time. Their research has found that 
there is a direct correlation between the levels of carbon dioxide in our air and 
warmer temperatures. 

We know humans have dramatically increased the levels of carbon dioxide in the 
air through burning fossil fuels. We also know, based on ice samples, carbon pollu- 
tion in the atmosphere is at levels not seen in 800,000 years. And we know we have 
rising global temperatures. To borrow from Stephen Stills, I believe that something’s 
happening here — and what it is actually pretty clear. We don’t have to go the high- 
est mountains in the world to see the impacts of climate change; we can find im- 
pacts in my own State of Delaware. 

The harmful effects of climate change, specifically sea-level rise and extreme 
weather events like Superstorm Sandy, pose a unique and serious threat to my 
coastal home State of Delaware, as well as several of our neighbors along the coast. 
When I am in Sussex County, Delaware, I like to drive out to the Delaware Bay. 
I usually head east, and I like to go through Prime Hook National Wildlife Refuge. 
Years ago, I would come across a parking lot where people could walk, fish, swim 
or go crabbing. Today, that parking lot is entirely underwater. 

If you look slightly out in the water — there lays a World War II bunker, once 300 
meters from the shoreline and now almost completely submerged by the rising tides. 
When I talk with people who don’t believe that the sea is rising, I urge them to 
drive out and see that parking lot, see that bunker. Despite the science and what’s 
happening in states like Delaware, we will hear from some of my colleagues and 
some of today’s witnesses that taking action is too expensive. They say we cannot 
protect our economy and our environment at the same time. 

I’d like to remind my colleagues that history has proven this is a false choice: we 
can protect both. In fact, I would argue the costs are too great if we do not act. The 
Government Accountability Office agrees with me — listing this year that climate 
change is a high risk to our country’s fiscal health. Taking action means investing 
in a lower carbon economy, but also investing in more resilient communities. We 
need to be making investments in beach replenishment, smarter infrastructure, and 
drought resistant crops that can help our economy weather the storms to come. 

We also need to be smarter about where we put our homes, buildings and roads — 
especially along our coastlines. Fortunately, we aren’t starting from square one. Al- 
ready, this country is moving forward on a cleaner economy — due in big part to the 
commitments made by the Obama administration. Investments in solar, wind, nu- 
clear, and even clean coal are moving this country away from our dirty fossil fuel 
dependence. Our cars, trucks and vans continue to become more efficient, saving 
consumers money at the pump and keeping our car companies more competitive 
than ever. And laws like the Coastal Barrier Resources Act, sponsored in 1982 by 
my good friend, former Delaware Congressman Tom Evans, have saved countless 
tax dollars and protected coastlines highly exposed to storms that otherwise would 
have been developed. 

I’d like to ask for unanimous consent to submit a further statement about Con- 
gressman Evans’s efforts and a recent article by Justin Gillis, which appeared in 
the April 8th, 2013, edition of The New York Times, for the Record. We aren’t at 
square one, but we still have a long way to go. As I said at the beginning — I’m a 
believer. And I believe it’s time we stop fighting over established science and work 
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together to enact common-sense environmental protections that are good for hoth 
our earth and our economy. 

Thank you again Madam Chairman. 

Statement on Coastal Barrier Resources Act: 

Madame Chairman, it has now been 8 months since Hurricane Sandy devastated 
so much of the Northeastern coast of our country. In the immediate aftermath of 
this tragic storm, we saw people from all walks of life pulling together, helping one 
another, and taking care of their neighbors. In Delaware, we witnessed State, coun- 
try, and local officials, along with first responders, the Red Cross, the Delaware Na- 
tional Guard, and many volunteers all pitch in to help. It was both incredible and 
inspirational to witness, and it was a testament America’s longstanding tradition of 
helping our neighbors, whether they live down the street or across the country. 

Madame Chairman, we’re now well into the summer, and as every Member who 
represents a coastal area knows, summertime is a vital time for our critically impor- 
tant tourism industry. As families and businesses continue to rebuild, I am heart- 
ened to see that coastal communities up and down the East Coast have made sig- 
nificant progress toward a full recovery, and are open for business in most in- 
stances. It is a testament to the decisive and comprehensive actions taken by Presi- 
dent Obama, Secretary Donovan and the members of the President’s Hurricane 
Sandy Rebuilding Task Force, along with the congressional delegations and Gov- 
ernors of all of the affected states, and countless State and local leaders, officials, 
residents, business owners, and volunteers. 

As remarkable as the progress has been, it will take years to recover from the 
devastation caused by Sandy, and it’s important that we get it right. Lives, commu- 
nities, and businesses depend on it. We also must remember that, even as we con- 
tinue to do all we can to support those who are working so hard to rebuild their 
lives and livelihoods, it is our responsibility to remain ever mindful of the threat 
of extreme weather, which is always looming along our coastal areas. Unfortunately, 
the Northeast and Mid-Atlantic are expected to see more frequent and larger storms 
like Sandy in the future. As a result, we need to do everything we can to mitigate 
the effects of these future storms, since we know all too well that an ounce of pre- 
vention is worth a pound of cure. 

In Delaware, we’ve seen the benefits of mitigation up close. Over a number of 
years, the Army Corps of Engineers built a series of storm protection projects in 
Delaware, funded by State and Federal dollars. Our robust beaches and strong dune 
systems performed very well during the worst of Sandy, likely sparing us billions 
of dollars in damage. The relatively small investment of tens of millions of dollars 
that our State made, matching even larger Federal investments, helped to protect 
more than 17,000 homes in our coastal communities, whose value exceeds over $7 
billion. 

There is another key tool that we can use to help protect against the impact of 
coastal storms and reduce the significant Federal investment that is required in 
their aftermath. This is the legacy of a remarkable Delaware leader who served in 
many respects as a role model for many of us in Congress not that long ago. In 
1982, Congressman Tom Evans and Senator John Chafee of Rhode Island — both Re- 
publicans — wrote a simple, yet brilliant, law to slow the growth of rising Federal 
disaster recovery costs. Their bill, entitled The Coastal Barrier Resources Act, de- 
clared that certain fragile, undeveloped coastlines, which were highly exposed to 
storm damage, could not receive any Federal subsidies, grants, or other invest- 
ments. The rising cost of responding to disasters such as storms and floods was ex- 
pected to require steady increases in Federal spending, making building in these 
areas too risky and — ultimately — irresponsible. Congressman Evans and Senator 
Chafee were able to pass this law with bipartisan support, and President Ronald 
Reagan signed it in 1982, calling it a “triumph for natural resource conservation 
and Federal fiscal responsibility.” 

Madame Chairman, that law has served America well for more than 30 years. It 
has preserved critical coastal habitat while protecting communities from storm and 
flood damage and saving countless tax dollars. It is a true win-win-win, and I am 
grateful it Has protected many areas in my home State of Delaware. I’d ask to sub- 
mit a recent article by Justin Gillis, which appeared in the April 8th, 2013 edition 
of The New York Times, for the Record. 

Thank you. 

The New York Times 

April 8, 2013 

Rebuilding the Shores, Increasing the Risks 

By JUSTIN GILLIS 

This might be a good time to take a look at the most important environmental 
law that nobody has ever heard of. 
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The real eState industry fought that law bitterly in Congress, but lost, and it 
landed on Ronald Reagan’s desk in 1982. The president not only signed it, but did 
so with a rhetorical flourish, calling it a “triumph for natural resource conservation 
and Federal fiscal responsibility.” 

The law — the Coastal Barrier Resources Act — was intended to protect much of the 
American coastline, and it did so in a clever way that drew votes from the most 
conservative Republicans and the most liberal Democrats. 

It is worth bringing up today because we are once again in an era when our coasts 
are at risk and our national coffers are strained. The $75 billion in damages from 
Hurricane Sandy, coming only 7 years after the $80 billion from Hurricane Katrina, 
told us this much: We need a plan. 

The climate is changing, the ocean is rising, more storms are coming, and millions 
of Americans are in harm’s way. The costs of making people whole after these 
storms are soaring. Without ideas that stand some chance of breaking the political 
gridlock in Washington, the situation will eventually become a national crisis. 

The law that Reagan signed in 1982 might just offer a model of how to move for- 
ward. 

First, the background: 

Scientists are still figuring out how storms will be altered as global warming pro- 
ceeds, but they are pretty certain about some things. Land ice the world over is 
melting in the changing climate, and the ocean is heating up, too, which makes the 
water expand. Those factors are causing the ocean to rise. 

It rose about eight inches in the past century, requiring billions of dollars to fight 
erosion. Recently the rate of increase seems to have jumped, to about a foot per cen- 
tury — and climate scientists think it will go up quite a bit more. The cautious pre- 
diction at this point is that we could see two or three feet of sea-level rise by 2100, 
and possibly even six feet. 

What will that mean for people living near the shore? 

You might think things would be fine for them until the day the ocean finally cov- 
ers their land. But it does not work that way. 

Long before inundation occurs, people will be hit more and more often by coastal 
flooding. In places where it took a huge storm to send seawater into living rooms, 
a routine storm will do the trick once the ocean has risen several feet. 

It should be obvious that the more people we move out of harm’s way in the rea- 
sonably near future, the better off we will ultimately be. 

But we are doing the opposite, offering huge subsidies for coastal development. 
We proffer federally backed flood insurance at rates bearing no resemblance to the 
risks. Even more important, we go in after storms and write big checks so towns 
can put the roads, sewers and beach sand right back where they were. 

We are, in other words, using the Federal Treasury to shield people from the true 
risks that they are taking by building on the coasts. Coastal development has soared 
as a direct consequence, and this rush toward the sea is the biggest factor in the 
rising costs of storm bailouts. 

So what was so clever about that 1982 law, and how can we learn from it? 

Development pressure on the nation’s coasts was intense back then, but hundreds 
of miles of barrier islands and beaches were as yet unspoiled. Environmental groups 
would have loved a national ban on further coastal development, but conservatives 
would never have gone along with that. 

Two Republicans, Senator John H. Chafee of Rhode Island and Representative 
Thomas B. Evans Jr. of Delaware, found the magic formula. Their bill simply de- 
clared that on sensitive coastlines that were then undeveloped, any future develop- 
ment would have to occur without Federal subsidies. 

In other words, no flood insurance and no fat checks after storms. 

The law did not prohibit anybody from building anything. And in fact, some devel- 
opment has occurred on lands in the redlined zone. But the law has mostly held, 
discouraging development along some 1.3 million acres of American coastline — a 
monumental triumph that continues to pay dividends. 

So here is a modest idea. As the first plank of our plan for coping with storm risk, 
what about expanding the boundaries of the program that Reagan took such pride 
in? 

That is not to be cruel: people deserve humanitarian help after big storms. But 
Robert S. Young, head of the Program for the Study of Developed Shorelines at 
Western Carolina University, thinks we have to start weaning beach towns from the 
welfare roll. 

One way to begin, he suggests, would be to identify the towns in the riskiest 
areas, the ones that the taxpayers keep bailing out again and again. 
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Perhaps we say to them: You get one more shot. We will make you whole after 
the next big storm, and if you choose to use the money to rebuild, then you are on 
your own. 

Just maybe, in some areas that should never have been developed in the first 
place, the necessary retreat from the beaches would finally begin. 

Senator Boxer. Well, thank you very much. And we have been 
rejoined by Senator Wicker, so we will hold off on the panel to hear 
his 5 minutes. 

Go right ahead. Senator. 

STATEMENT OF HON. ROGER F. WICKER, 

U.S. SENATOR FROM THE STATE OF MISSISSIPPI 

Senator Wicker. Well, I ran up the stairs. Madam Chair, so I 
was hoping Senator Carper would take his additional minute so I 
could get my breath back. 

Senator Boxer. Well, we could ask him to sing. 

Senator Wicker. Well, yes. 

[Laughter.] 

Senator Boxer. I would do it, too. 

[Laugher.] 

Senator Wicker. Depending on his expertise. 

But thank you very much. Madam Chair. You have billed this 
hearing as a forum to focus on the science of climate change. I 
want to reiterate the importance of treating various scientific views 
on climate science with deference. Comments concerning some re- 
searchers as having a fiat earth mentality unnecessarily polarize 
what should be a robust dialog. 

I also hope we can discuss today the serious implications of the 
Administration’s unilateral move to execute its environmental 
agenda. In his recent speech, the President described his commit- 
ment to a coordinated assault on climate change. I think many of 
my colleagues would agree that we do expect that coordination to 
include the congressional oversight of Federal policy decisions. 

One of the most disturbing actions outlined by the President’s cli- 
mate plan is the regulatory push against the coal industry which 
would have a severe and widespread impact. With these regula- 
tions, the President has confirmed what many of his critics have 
long alleged. Rather than advancing a truly all of the above energy 
strategy, this Administration is determined to wage an all out war 
on coal. 

Both Republicans and Democrats in the Congress realize the con- 
sequences of issuing drastic regulations on coal which remains a 
primary source of energy production in America and fuels 37 per- 
cent of our electricity, 37 percent of our electricity still comes from 
coal. 

Under the severe standards being proposed, many coal fired 
plants would go bankrupt or close, putting more than 250,000 
American jobs at risk. Businesses would feel the effect of the strict- 
er rules in the form of additional compliance costs and consumers 
would be saddled with higher energy bills. 

Now, regarding sound science, the Administration continues to 
defend its aggressive policies with assertions that global tempera- 
tures are on the rise, dismissing disputed information from sci- 
entists and scholars. Recently released data, disputed data I will 
acknowledge, showed temperature have stayed fiat over the past 15 
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years despite rising carbon dioxide emissions. I would note that 
some of these data come from the United Nations, the recorded 
temperatures which were much lower than predictions from cli- 
mate models that the President has himself cited. 

I recently joined seven of my colleagues on this Committee in re- 
questing copies of the climate data and analysis used to support 
the President’s statements. In our letter to Gina McCarthy, we ex- 
pressed our concerns that the agency had not sufficiently re- 
sponded to past requests for this information. The President’s in- 
tent to pursue a costly regulatory roll out demands proof of sound 
science as well as transparency. 

Over time, studies by scientists and researchers have actually 
shown there is no climate signal limited to extreme weather events. 
In fact, one of our witnesses today can speak directly to this issue. 
I also realize there are those on the other side of the issue. 

At the very least, I think it is time for some tolerance in the pub- 
lic discourse regarding the many scientific viewpoints on climate 
change. Respect should be shown to those who have done the re- 
search and come to a different conclusion. 

I remain committed to working with my colleagues in the Con- 
gress to reign in the Administration’s intrusive power grabs to 
push a radical climate agenda that will not help but will cost jobs. 
Unwarranted rules and restrictions are unfair to all Americans 
who will bear the cost of higher energy prices. 

Thank you. Madam Chair. 

Senator Boxer. Well, this is the most fascinating time. Now we 
have the great Senator from New Mexico who is here. We are going 
to call on you. We are just about to go our panel but we will hold 
off to hear your opening statement. 

I want to say. Senator, I am going to give this to you. This is 
an EPA document with maps and graphs and I put it in the record 
and I am going to send it over to you now. Maybe it is not enough 
but EPA clearly has made this case publicly that they made to the 
President. 

Should we send it over to you? 

Senator Wicker. Please pass it over. 

Senator Boxer. Send it over, special delivery. 

Senator Wicker. And I will deliver contrary scientific data to the 
Chair. 

[Laughter.] 

Senator Boxer. Senator, you said you did not know what they 
were thinking, and we think you should read this first. I guess, oh, 
never mind, I will not go there. 

[Laughter.] 

Senator Boxer. Senator Udall. 

STATEMENT OF HON. TOM UDALL, 

U.S. SENATOR FROM THE STATE OF NEW MEXICO 

Senator Udall. Thank you. Madam Chair. Madam Chair, I know 
the witnesses have been waiting here for an hour to speak so I will 
try to be very brief And I would just ask to put my full statement 
in the record. 

Senator Boxer. It will be done. 
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Senator Udall. Climate change, global warming, climate disrup- 
tion are having a huge impact in the Southwest. I think most of 
the computer models we see is that the Southwest will probably be 
twice the temperature rise as other places in the United States. 
And we are seeing it right now on the ground. 

I will give you an example. I was just out in a little town called 
Tucumcari, New Mexico. It has always had a water project that 
has delivered water to farmers, 700 farmers and ranchers. That 
water project is the last 5 years, four out of the last five, has not 
delivered any water. That example is being spread throughout New 
Mexico in terms of our ability to have the water resources we need 
to develop, to grow and to do the economic development. 

So, we are seeing it in water. We are seeing it in the snow pack 
which recharges our aquifers, we are seeing it in these catastrophic 
forest fires which have grown in the last 10 or 15 years very dra- 
matically. In terms of the amount of acreage, we are having larger 
and larger acreage and setting records every year. 

But also the thing about catastrophic forest fires is they burn 
much hotter than they have in the past. And what you have is a 
soil that is parched. They talk about crown fires in these cata- 
strophic fires with the temperatures reaching 1,000 degrees and 
baking the soil. So it is not, after the fire is over, the soil is not 
there to regenerate things. 

So, there are a number of impacts. I just wanted to mention 
those and just say that I think each of us should look and Senators 
all across the Country in their communities, and you can see this 
impact now. 

I very much appreciate what you all are doing and appreciate the 
panel’s work and really look forward to hearing from them today. 

And with that, and putting my statement in the record, I would 
yield back. 

Thank you. Madam Chair. 

[The prepared statement of Senator Udall follows:] 

Statement of Hon. Tom Udall, U.S. Senator 
FROM THE State of Mexico 

The climate of the southwest is in a State of transformation. Recent years have 
seen our communities struggling with higher temperatures, drought and forest fires 
on an almost constant basis. The tightrope we walk to balance water supply and 
the multiple demands for its uses is increasingly precarious. 

The earth is warming and so is the West. New Mexico’s average temperatures 
have been rising 50 percent faster than the global average in recent decades. Our 
winters are warmer and the season shorter, while summer heat has entered new 
territory for extremes. 

In addition to the heat, the region’s water woes compound the challenges. The 
snowpack that is so vital for our streams and rivers — and in turn for our farmers, 
ranchers and cities — is in steep decline. The last 10 years have seen the lowest 
snowpack on record in the West, and the latest research suggests that Colorado 
snowpack may decline even further by 13 percent by mid-century. 

New Mexico’s most important source of surface water is the Rio Grande and it 
depends on snowpack for one half to three quarters of its dependable water from 
the mountain snowpack in Colorado and Northern New Mexico. River-flows in the 
Colorado River Basin are already declining and projected to shrink further, putting 
huge pressure on Western states water supply for agriculture and power generation. 

The Southwest is still in the grip of a multi-year drought. Is it possible that se- 
vere drought will be with us more often from now on? Signs from thousands of miles 
away in the Arctic suggest that this may be the case. Scientists say that unprece- 
dented loss of Arctic snow and sea ice cover has changed the way hemispheric 
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weather systems operate increasing the odds of droughts manifesting across our 
country. 

Warmer winters, water stress and drought are wreaking havoc with forests across 
the Southwest. Iconic pinon pine forests have been dying across thousands of square 
miles across Arizona, Colorado, New Mexico, and Utah due to heat stress and 
drought, as well as the depredations of pine beetles. In Arizona and New Mexico 
alone, warm temperatures have led to bark beetles and wildfires killing 20 percent 
of trees over the last 30 years. 

Massive wildfires have been prevalent throughout the region. Last year. New 
Mexico suffered the largest wildfire ever recorded in the State — the Whitewater- 
Baldy fire that burned a staggering 269,000 acres. A suffocating pall of smoke 
seemed to hang over the entire west last summer. 

The threat of climate change is no longer a threat. It is a reality and it is pre- 
dicted to intensify. We need to respond. We can no longer just point to global 
trends — this is local. The impacts are affecting us and damaging our communities. 
We need to accept that this crisis is now at our front door and we need to take ac- 
tion to defend our families, homes and communities. 

Senator Boxer. Well, thank you. 

And now it is your term, experts, to make your case to us. 

So, Dr. Heidi Cullen, Chief Climatologist at Climate Central, 
welcome. 


STATEMENT OF HEIDI CULLEN, PH.D, CHIEF 
CLIMATOLOGIST, CLIMATE CENTRAL 

Ms. Cullen. Chairman Boxer, Ranking Member Vitter, Com- 
mittee members, thank you for the opportunity to speak today. 

I am Heidi Cullen. I serve as Chief Climatologist at Climate Cen- 
tral which is an independent climate science research and jour- 
nalism organization. We take no policy positions. 

My testimony aims to give the Committee an overview of how ex- 
treme weather events are affected by human-induced climate 
change which is caused primarily by heat-trapping emissions from 
the burning of fossil fuels. The bottom line is certain types of ex- 
treme weather are on the rise in the United States. Their links to 
climate change are clear. Heat waves and heavy downpours are be- 
coming more frequent and more intense. 

In the Midwest and in the Northeast, we are already seeing in- 
creased flooding. In the West, higher temperatures and decreased 
precipitation are already helping drive an increase in wildfires and 
droughts. Let me put two recent examples into their broader cli- 
mate context because in each case there is a clear link to human- 
induced climate change. 

First, the deadly Yarnell Hill fire which, as Chairman Boxer 
mentioned, killed 19 elite firefighters last month. It played out in 
the midst of one of the most extreme heat waves on record in com- 
bination with prolonged drought and low snow pack. Extreme heat, 
drought, low snow pack. These are three Western wildlife ingredi- 
ents that are made more likely by human-induced climate change. 
Overall, hotter, drier weather and earlier snow melt are helping 
wildfires in the West start earlier in the year, last later into the 
fall and burn more acreage. 

Couple this with long-standing fire suppression policies, popu- 
lation growth and development, these fires now threaten more 
homes and cause more evacuations. Climate models predict an 
alarming increase in large fires in the West in coming years. 

Second, Hurricane Sandy, the largest Atlantic hurricane on 
record, took an unusual left hook into my home State of New Jer- 
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sey. Human-induced climate change can affect storms like Sandy in 
different ways. 

First, ocean temperature. Waters off the East Coast were run- 
ning about 5 degrees Fahrenheit above average during the summer 
of 2102. Global warming is already contributing to warmer ocean 
temperature and warmer oceans fuel stronger storms. As a result, 
the intensity of the strongest hurricanes is expected to increase. 

Second, blocking. An area of high pressure near Greenland 
blocked upper air flow over the Atlantic, forcing Sandy to take this 
left hook. More frequent blocking events may be related to the loss 
of Arctic sea ice which is melting largely as a result of warmer tem- 
peratures caused by human-induced climate change. 

Third, sea level rise gave Sandy’s nine foot storm surge a higher 
launching pad. Global warming is causing sea level to rise because 
water expands as it warms and melting land-based ice adds water 
to the oceans. One recent study estimates that global sea level rise 
caused Sandy to flood roughly 25 square miles more than it would 
have, putting the homes of an additional 38,000 people in New Jer- 
sey and 45,000 in New York City below the storm tide and in 
harms way. 

Switching gears a little bit. Despite continued record warmth and 
a steady rise in atmospheric greenhouse gas concentrations, some 
have questioned whether global warming has stopped because the 
rise in global mean surface temperature has been slower over the 
past 15 years. This is an area of active research that is incredibly 
important to our understanding of the interplay between natural 
climate variability and human-induced warming. What is very 
clear is that global warming has not stopped. 

I would like to stress that there is just very much more to our 
climate system that just the atmosphere. The land surface, ice 
sheets and the oceans all carry the burden of human-induced 
warming. Our oceans currently absorb more than 90 percent of the 
excess heat trapped by rising carbon dioxide levels. 

So, the temperature rise in the atmosphere may have tempo- 
rarily slowed but the warming continues to penetrate into other 
components of our climate system. During the past decade, it ap- 
pears roughly 30 percent of the excess heat has gone into the deep 
ocean below 2,300 feet. Heat stored in the deep ocean matters. It 
does not go away. It just prolongs the effects of global warming. 

In conclusion, certain types of extreme weather events in the 
United States have become more frequent and intense, particularly 
heat waves and heavy downpours. These extremes have real con- 
sequences for people and the economy. Heat waves are the No. 1 
weather-related killer. Heat waves make droughts and wildfires 
worse. Heavy downpours set the table for flooding and sewage over- 
flows. 

This new normal that we are moving into of increased extremes 
is really still a glimpse of what lies ahead is we do not change 
course. 

Thank you and I look forward to your questions. 

[The prepared statement of Ms. Cullen follows:] 
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Introduction 

Chairman Boxer, Ranking Member Vitter and distinguished members of the Senate 
Environment and Public Works Committee - thank you for the opportunity to present 
today. It is a privilege and an honor to testify on this important topic. 

I am Heidi Cullen and 1 currently serve as Chief Climatologist at Climate Central. Climate 
Central is an independent organization of scientists and journalists who research and report 
on climate and energy. Climate Central surveys and conducts scientific research on climate 
change and informs the public of key findings. Our scientists publish in peer-reviewed 
literature and our journalists report on climate science, energy, sea level rise, wildfires, 
drought, and related topics. Climate Central does not lobby, or support any specific 
legislation, policy or bill. 1 am also a Senior Research Fellow at the Wharton Risk 
Management and Decision Processes Center at the University of Pennsylvania. Assessing 
and communicating the risks of climate change is something 1 care deeply about. 

Climate change was for a long time thought to be an issue for the distant future. But 1 am 
here today to testify that it has, in many respects, moved into the present. The impacts of 
human-caused climate change are being observed right here and right now in our own 
backyards and neighborhoods. 

My testimony today draws from peer-reviewed literature and is an attempt to concisely 
review the following: 

1. The science of extreme weather and climate change. 

2. The so-called global warming hiatus of the early 2000s. 

3. The important role of oceans in our climate system. 
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1. The Big Picture 

When it comes to dimate change, scientists focus on carbon dioxide (CO 2 ) because it is the 
most important long-lived global warming gas. CO 2 is emitted via human activities including 
fossil fuel burning, cement production and deforestation. Once emitted, a molecule of CO 2 
can remain in the atmosphere for hundreds of years. Global COz emissions reached a record 
high of 35.6 billion tons in 2012 (Peters et al., 2012). Carbon dioxide and other greenhouse 
gases warm the planet by absorbing the sun's energy and preventing heat from escaping 
back into space. The latest carbon dioxide emissions continue to track the high end of 
emission scenarios (Figure 1). Without significant emissions reductions, the world's 
average temperature could climb as much as 7 to 11°F by 2100 (Peters et al., 2013). 



Figure 1: Observed emission.s [black dots) and emissions scenarios (colored lines). Source; Peters et at, 201.1, 
Globa! Carbon Project^ 

This past May, the amount of carbon dioxide in the air exceeded 400 parts per million 
(ppm) for the first time in at least 800,000 years (Figure 2). The news marks a troubling 
milestone, showcasing the steady increase of human-caused CO 2 emissions over the past 
century. Additional lines of evidence including ice cores and ocean sediments, suggest this 
may be the highest atmospheric CO 2 concentration as far back as 15 million years (Tripati et 
al., 2009). 


http://' .'.''v'v.'.globalcai'bonDroicc t.o rg/carboiibud e ct/inde.x.htni 
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I gure 2: Carbon dioxide in the air exceeded 400 parts per million (ppm). 


Across the globe, we are observing things we would not expect to observe in a climate 
controlled purely by natural variability. According to the National Oceanic and Atmospheric 
Administration (NOAA], 2012 was the lOth warmest year since records began in 1880. The 
annual global combined land and ocean surface temperature was 1.03°F above the 
20"' century average of 57.0°F. This marks the 36* consecutive year [since 1976 - during 
the presidency of Gerald R. Ford} that the yearly global temperature was above average. 
Currently, the warmest year on record is 2010, which was 1.19°F above average. Including 
2012, all 12 years to date in the 21*' century [2001-2012] rank among the 14 warmest in 
the 133-year period of record. Only one year during the 20"’ century — 1998 — was warmer 
than 2012.2 

Despite this remarkable string of warmer-than-average temperatures, it is important to 
note that human-induced warming is superimposed on a backdrop of natural climate 
variations, meaning that the rise in temperature has not been, and will not be, smooth over 
space or time. There will still be cold spells, cool days, etc. for places just as we saw this past 
winter along the U.S. East Coast. 

Here in the United States average temperatures have increased by roughly l.E^F since 
record keeping began in 1895. More than 80 percent of this temperature increase has 
occurred since 1980. The most recent decade was the nation’s warmest on record. Looking 
back, 2012 was an impressive year in terms of extreme weather and climate events. It was 
the warmest year on record in the lower 48 states. According to NOAA, the average 
temperature in the United States for 2012 was 3.2°F above the 20th-century average, and 
1°F above 1998, the previous warmest year [Figure 3], The year also featured a ma.ssive 
drought, deadly heat waves that broke thousands of temperature records, and a 
powerful Hurricane Sandy that devastated parts of the Mid-Atlantic and Northeast, The 


2 htLD://www.ncdc.noaa.Eov/sotc/global/2012/13 
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National Snow and Ice Data Center announced that Arctic sea ice had reached a new 
minimum extent that was drastically lower than the previous record, set in 2007, by an area 
about the size of Texas. Sea ice in the Arctic has also decreased dramatically since the 
late 1970s, particularly in summer and autumn. Since the satellite record began in 1978, 
minimum Arctic sea ice extent (which occurs in early to mid September] has decreased 
by more than 40 percent (NSIDC, 2012). This decline is unprecedented in the historical 
record and is consistent with human-induced climate change (Min et al., 2008; Kay et 
al., 2011]. 

There were 11 extreme weather and climate disasters in 2012 each costing upwards of $1 
billion. According to NOAA's National Climatic Data Center in Asheville, N.C., these billion- 
dollar events cost the United States a total of $110 billion, which puts 2012 behind only 
2005 on the list of costliest years since 1980 (Smith and Katz, 2013). 

2012: HOTTEST YEAR ON RECORD 



Figure 3: Average annual temperature in the contiguous United States. 

Records continue to fall in 2013, with the continuation of drought conditions throughout 
the West. One of the greatest heatwaves in North American history came in late June and 
peaked in early July, smothering states from Arizona to Washington state under a persistent 
“heat dome" of high pressure. It was during this heat wave that 19 firefighters lost their 
lives battling the Yarnell Hill fire in Arizona. The extraordinary heat wave, caused by an 
unusually extreme standing wave pattern in the jet stream, brought Earth's highest June 
temperature ever recorded on Sunday, June 30, when the mercury hit 129.2°F in Death 
Valley, Calif. 

The seemingly endless string of extreme events has left many wondering if the weather 
here in the United States has fundamentally changed. Are we moving in the direction of ever 
more dangerous and costly extremes? The losses associated with these extreme events have 
raised questions about the overall vulnerability of our communities and the need to focus 
on pre-disaster resilience planning. The short answer to this first scientific question is yes. 
We can already see the impacts of warming in certain types of extremes. The second 
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question is a matter of policy. According to the Federal Emergency Management Agency 
(FEMA], every dollar spent on enhancing communities' ability to withstand extreme events 
reduces the cost of damage from such events hy about $4.3 

la. Extreme weather 



reliability of our observations coupled with our understanding of the causes of the extreme weather 
phenomenon. Source; Peterson et at, 2013. 


The current state of the science on extreme weather trends is summarized in Figure 4. Our 
understanding of extreme weather events and trends within the context of climate change is 
a function of the reliability of our observations (e.g., how much data do we have about 
droughts?] coupled with our physical understanding of the causes of the specific extreme 
weather phenomenon (e.g., what causes a tornado or a heat wave?]. There are certain types 
of extremes that we understand better than others and there are certain types of extremes 
for which we have better (wider coverage in space, longer records in time, and more 
accurate measurements] observational data than others. What follows is a summary of our 
understanding broken down by the type of extreme event. 


- Heat Waves/Cold Waves 


Periods of extreme heat and extreme cold can have profound societal, agricultural, 
economic impacts. Extreme heat ranks as the No. 1 weather-related killer in the United 
States (National Weather Service 2012; Borden and Cutter, 2008.] The scientific community 
has a solid physical understanding of heat waves and cold waves. Because our climate is 
warming, heat waves are expected to occur more often, while cold waves are expected to 
decrease. In fact, recent decades tend to show an increase in the number of heat waves and 


3 http://www.c iimatecentral. o re/new.s/camDaign-fQr-climate-rRsiiience-spread .s- at-local-!evci- 
,161.35 
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a decrease in the number of cold waves, but over the longterm, the drought years of the 
1930s stand out as having the most heat waves (Figure 5). The chances of record-breaking 
high temperature extremes will continue to increase as the climate continues to warm. 
These results parallel the results of Meehl et al. (2009], who found that the current 
observed ratio of record high maximum temperatures to record low minimum 
temperatures averaged across the United States is about 2 to 1. 



Figure 5; Time series of decadal-average values of heat wave (red bars) and cold wave (blue bars) indices from 
Peterson et at, 2013. Recent decades tend to show an increase in the number of heat waves and a decrease in 
the number of cold waves but, over Che long term, the drought years of the 1930s stand out as having the most 
heatwaves. 

There has also been an increasing trend in persistently high nighttime temperatures. High 
overnight temperatures have broad negative impacts because they deprive people and 
animals from getting a reprieve from the heat, increasing the chances of heat-related illness. 
For a more specific example, the State of the Climate in 2011 report, published by NOAA and 
the American Meteorological Society (AMS), looks at how human-induced global warming is 
influencing recent extreme weather and climate events. The report notes that global 
warming has already been playing a role in shifting the odds for several extreme events, 
including the 2011 Texas drought - the worst one-year drought in Texas history, costing 
nearly $8 billion in agricultural losses'* - including the closing of a beef-processing plant in 
Plainview, Texas that employed 2,300 people^. The study concluded that human-induced 
climate change made the 2011 Texas heat wave and drought 20 times more likely than it 
would have been 50 years ago,^ 


** http://www.statesman.com/news/news/state-reeional/drought-cost-texas-close-to-8-bilMon-in- 
agricultu/nRinNt/ 

^ httn://www.nvtimes.com/20 1 3/02/28 /u.s/d rought-fells-a-texas-towns- bivvest- 
emplover.htm l?pagewanted=all& r=0 
http://www.ncdc.noaa.eov/ham.s-state-of-the-cli mate/20n.phn 



67 


- Wildfires 

The deadly Yarnell Hill fire that killed 19 elite firefighters in June played out, like other 
wildfires in the West this summer, in the midst of one of the most extreme heat waves on 
record, in combination with a prolonged drought. While the factors contributing to specific 
fires are varied and include natural weather and climate variability as well as human 
factors, such as arson, the National Climate Assessment found that human-induced climate 
change has already increased the overall risk of wildfires in the Southwest. 


Western Witdfires On the Rise 


Warmer Temperatures and Less Spring Snowpack increase Fire Risk 



The number and size of western U.S. wildfires has increased dramatically since 1 970. 

Years with warmer spring and summer temperatures and reduced spring snowpack 
also tend to have the most fires. In the coming decades, more warming and 

shrinking snowpack in the West is expected to cause even more big fires. CtfMATE OO ClsNTftAi 


Figure 6: The number and size of western U.S. wildfires has increased since 1970.7 

According to Climate Central research®, average spring and summer temperatures across 1 1 
Western states have increased by more than LS^F since the 1970s [Figure 6). Spring 
temperatures in Arizona have warmed faster than any other state, rising nearly 1°F per 
decade since 1970, which has likely played a key role in Arizona's rapid increase in fires 
over the past two decades. The number of large fires burning each year in states like 
Arizona and Idaho have tripled or even quadrupled over that time. And in other states, 
including California, Colorado, New Mexico, Nevada, and Wyoming, the number of large 
fires has doubled. During the past decade there were seven times more fires greater than 

10.000 acres each year in 11 Western states and nearly five times more fires larger than 

25.000 acres each year, when compared to an average year during the 1970s. Years with 
abnormally warm spring and summer temperatures tend to be years with more and bigger 
fires. Years with low spring snowpack (measured as the amount of water in snowpack on 


7 httD://www.climatecentral.org/news/rising-temDS-shrinking-.s'nnwnack-fuel-western-wildfires- 
16222 

® http://www.climatecentral.org/news/report-the-age-of-western-wildfire s-14873 
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the ground as of April 1] also tend to be years with more fires. When there is a relatively 
thin snowpack come spring, it can melt quickly as the weather warms, leaving the forest 
drier earlier and much more likely to burn. Across the Southwest in particular, several 
recent years of below-average spring snowpack has extended the region’s drought and 
fueled more big fires. 

Overall, hotter and drier weather and earlier snow melt, coupled with land use changes and 
other trends, mean that wildfires in the West start earlier in the year, last later into the fall, 
threaten more homes, cause more evacuations, and hum more acreage. The growing season 
also starts earlier, so there is more to burn. According to Craig D, Allen, a research ecologist 
at the United States Geological Survey station at Bandelier National Monument in New 
Mexico, the fire season has lengthened substantially, by two months, over the past 30 
years.’ Other factors contributing to the increase in wildfire trends include long-standing 
fire-suppression policies that have left many forests with substantial amounts of vegetation 
to serve as fuel, population growth, and more specifically, development in areas that have a 
history of wildfires, known as the "wildland-urban interface,” 

In 2009, The Quadrennial Fire Review projected that the effects of global warming would 
lead to “greater probability of longer and bigger fire seasons, in more regions in the nation." 
Specifically, climate change would result in shorter, wetter winters coupled with warmer, 
drier summers.” Climate models used to predict future fire risks show an alarming 
increase in large wildfires in the West in coming years, as spring snowpack melts earlier, 
summer temperatures rise, and droughts occur more frequently and with greater intensity. 

- Heavy Downpours/Floods/Drought 

Heavy downpours are increasing nationally (Figure 7), especially over the past three to five 
decades. According to the National Climate Assessment (currently available in draft formal) 
those events in the top 1 percentile of intensity have increased in every region of the 
contiguous United States since 1958 - with the largest increases occurring in the Midwest 
and Northeast and smallest increase occurring in the Northwest. The reason for these 
heavier rain events is relatively simple: in a world warmed by heat-trapping greenhouse 
gases, there’s more evaporation, the atmosphere can hold more water vapor, and when that 
water vapor condenses as rain or snow, there’s more of it available to fall. As a result, many 
flood management/storm water systems are not designed for 2 l^t century rainstorms. 

It is important to note that while the trend in intensity has been upward, it has not been 
steady. The record contains ups and downs from one decade to the next. This provides 
another example of the fact that human-caused climate change hasn’t replaced natural 
climate variability: it appears on top of it. The frequency and intensity of extreme 
precipitation events are projected to increase throughout much of the country in the future. 


’ http://www.nvtiines.e o m/Z013/07/0Z/us/cxperts-see-a-hotter-dricr-vve.st-with-more-huge- 
fires.html 

” h ttp://www.iafc.org/files/wild 0FRZ009Rcpor t.pdf 
’’ littp://ncadac. globalchange.gov/ 



Figure 7: Percent increase from 1958 to 2011 in the amount of precipitation falling in very heavy events. 

When it comes to understanding the causes of changes in floods and droughts, we don't 
know quite as much - even though we have good data. Overall, because of the way large- 
scale warming will affect the atmosphere, we expect to see dry regions become drier and 
wet regions become wetter, in general, the northern parts of the United States [especially 
the Northeast and Alaska} are projected to see more precipitation, while the southern parts 
[especially the Southwest} are projected to see less. 

There is, however, evidence of a detectable human influence in the timing and magnitude of 
snowmelt and resulting streamflow in some western states [Barnett et al. 2008; Andersen 
and Shepherd, 2013}. Changes in the magnitude of peak annual river floods are shown in 
Figure 8. Flooding in the northern half of the eastern Great Plains and much of the Midwest 
has been increasing, especially over the past several decades. Flooding has decreased in the 
Southwest, although there have been small increases in other western states. In the areas of 
increased flooding, increases in both total precipitation and extreme precipitation events 
are contributing to the flooding increases. In general, heavier rains lead to a larger fraction 
of rainfall running off and, depending on the situation, more potential for flooding. Floods 
are projected to intensify in most regions of the United States, even in areas where average 
annual precipitation is projected to decline, but especially in areas that are expected to 
become wetter, such as the Midwest and the Northeast. 
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Trends in Flood Magnitude 



Figure 8: Trends in flood magnitude. Source: Hirschand Ryberg, 2012. 


Overall, precipitation has increased on average since 1900, with the largest increases the 
Midwest, southern Great Plains, and Northeast. Portions of the Southeast, the Southwest, 
and the Rocky Mountain states have experienced decreases. More winter and spring 
precipitation is projected for the northern United States, and less for the Southwest, during 
this century. 

Examination of trends and variability of hydroclimatic conditions in the lower 48 states 
during the past century indicates that there has been a general drying acro.ss the western 
United States during recent decades (Figure 9). Precipitation has already declined in some 
areas within the Southwest and the Rocky Mountain states, and decreases in precipitation 
are projected to intensify in those areas and spread northward and eastward in summer. 
However, even in areas where precipitation does not decrease, projected higher air 
temperatures will cause increases in surface evaporation and loss of water from plants, 
leading to drier soils. As soil dries out, a larger proportion of the incoming heat from the sun 
goes into heating the soil and adjacent air rather than evaporating its moisture, resulting in 
hotter summers under drier climatic condition.s. 



~sss -«s .re -as K 75 tas- as 

Figure 9: Geographic distribution of century-scale changes in droughts from Peterson et al, 2013. 
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- Sea Level Rise 

Sea level rise is among the most serious potential consequences of global warming. Since 
1880, sea level has risen approximately 8 inches around the world, on average, as a result of 
global warming. According to projections included as part of the draft National Climate 
Assessment, sea level could he as little as another 8 inches or as much as 6 feet 7 inches 
above 1992 levels by the end of the century. This high-end projection would put the homes 
of 7.8 million Americans today at risk of being flooded (Figure lOj. 



tide line) ba,sed on four sea level rise projections. 


In the near term, sea level rise will be experienced as more coastal floods reach higher. Sea 
level rise due to global warming has already doubled the annual risk of extreme coastal 
flooding across widespread areas of the nation (Strauss et al., 2012). In some areas, 
especially for Louisiana, Texas, and mid-Atlantic states, sinking land will add to the rise and 
further exacerbate problems. All along the Pacific, from Seattle to the Oregon coast to San 
Francisco to Los Angeles, the component of past and mid-range projections of sea level rise 
from global warming more than triple the odds of "century" floods by 2030. The same is 
true inside the Chesapeake and Delaware Bays, and many sites to the north. 


Sea level rise occurs for two reasons. First, water expands as it warms. As a result the ocean 
swells and rises. Second, more water is emptying into the ocean with each passing year as 
ice on mountaintops and ice sheets in Greenland and Antarctica continue to melt. It is still 
not known exactly how fast sea level will rise because 1) it is difficult to predict the 
dynamics of ice sheets collapsing and sliding into the sea and 2) it is not known exactly how 
much warmer the Earth's temperatures will be in the future. 


Sea level rise is already contributing to increased storm surge. A recent example of this was 
during Hurricane Sandy. At 13.88 feet, the storm tide (relative to Mean Lower Low Water) 
associated with Sandy set a record for Battery Park and inundation was widespread. A 
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recent estimate looked at the sea level rise component of Hurricane Sandy's storm surge 
and concluded that sea level rise caused Sandy to flood an area roughly 25 square 
miles greater than it would have in 1880 - increasing the number of people living on land 
lower than the storm tide hy about 38,000 in New jersey and about 45,000 in New York 
City (Strauss et al, 2012; Miller et al, in press]. 

- Hurricanes 


By some measures, there has been a small increase in the overall strength of hurricanes and 
in the number of strong (Category 4 and 5] hurricanes in the North Atlantic since the early 
1980s and a decrease in the eastern North Pacific (Figure 1 1], A recent paper (Emanuel, 
2013] suggests that, contrary to previous findings, tropical cyclones are likely to become 
both stronger and more frequent in the years to come. The study found this is especially 
likely in the western North Pacific but also in the North Atlantic, where about 12 percent of 
the world's tropical cyclones occur each year. 


Observed Trends In Hurricane Intensity 



Figure 11: Observed trends in hurricane intensity. Source: National Climate Assessment draft report. Updated 
from Kossin et al., 2007). 


However, a number of previous studies suggest that warming will cause tropical storms to 
be fewer in number globally, but stronger in force, with more category 4 and 5 storms 
(Knutson 22 et al. 2010], which is worri.some since major hurricanes (Category 3 or 
greater] are responsible for the most damage. This con.sensus view was expressed most 
recently in a 2012 report from the U.N. Intergovernmental Panel on Climate Change (IPCC, 
2012 ]. 


With regard to other types of storms that affect this country, winter storms have increased 
slightly in frequency and intensity, and their tracks have shifted northward over the United 
States. 


It is not surprising that Supenstorm Sandy raised questions about links to global warming. 
Sandy was the largest (diameter of tropical storm force winds extending out 1000 milesi^] 
and second most destructive Atlantic hurricane on record. According to Dr. jeff Masters at 
Weather Underground, New York City experienced its worst hurricane since the city's 


12 htt p ://www.nhc.n oaa.gov/data/tci7Al.182012 Sand v.pdf 
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founding in 162413. Sandy's 9-foot storm surge rode in on top of a high tide to bring water 
levels to 13.88 feet at The Battery (Figure 12), smashing the record 11.2 feet water level 
recorded during the great hurricane of 1821. 


The ten top high-water events 
at lower Manhattan 
(NYC/Battery Park, 1 900-201 2) 



10ifeet= 
subway 
system floods 


storm surge 


fraction of high water 
attributable to sea 
level rise SHve 1900 


tide level 


Figure 12: Top 10 high water eveiiK in lower Manhattan and fraction of high water attributable to .tea level rise 
since 1900. Source: C, Calvin and B. Henson, UCAR. 


There were three climate factors that helped shape Hurricane Sandy’s unusual track and 
strength: 

1. Ocean surface temperatures off the East Coast were running about 5°F 
above average during the summer of 2012. Global warming is contributing 
to warmer ocean temperatures. 

2. Sea level rise gave the surge a higher launching pad than it would have 
had a century ago, making it more damaging than it otherwise would have 
been. 

3. Upper-air flow over the Atlantic Ocean was temporarily jammed by a 
powerful area of high pressure near Greenland. It's po.ssible that more 
frequent blocking events may be related to the loss of Arctic sea ice (Francis 
and Vavrus, 2012). This blocking affected Sandy’s track, 


'3 http:// w ww.wunderground.com/hlng/leffMasters/artic i e.htm l?ent rvnu m =2282 
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Sandy was indeed a very unusual storm. A recent study (Hall and Sobel, 2013] calculated 
that the occurrence rate of a Sandy-style storm is 0.0014 per year, meaning that if future 
hurricane activity matches the recent past we should expect a storm like Sandy on average 
about once every 700 years. The fact that this calculation shows Hurricane Sandy's track to 
be so rare under long-term average climate conditions implies either the New York-New 
Jersey area was simply unlucky or that a climate-change influence increased the probability 
of its occurrence. 

- Tornadoes 

Tornadoes are currently the least understood extreme weather event when examined 
within the context of global warming. Tornado data do not reveal any obvious trends in 
tornado occurrence or deaths that would .suggest a clear link to global warming (Figure 13). 
A recent paper (Kunkel et al., 2013), found that the occurrence of EF-1 and stronger 
tornadoes on the Enhanced Fujita Scale has shown no trend since 1954. Similarly, there is 
no evidence to indicate that EF-4 and EF-5 tornadoes — like the one that deva.stated a large 
swath of Moore, Oklahoma in May — are becoming more frequent or severe. In general, it's 
hard to identify meaningful trends in historical tornado data due to changing reporting 
practices (e.g., the advent of advanced radar technology). 


U.S. Annual Count of Strong to Violent Tornadoes (F3+), 1954 through 2012 



Source: NOAA/NWS Storm Prediction Center 

Figure 13: Number of annual EF-3 or greater tornadoes from 1954 to 2012. Credit: Storm Prediction Center. 


Because historical tornado data is not considered very reliable or consistent, scientists have 
focused on how a warming climate might alter two of the basic ingredients that go into 
producing a tornado. Fir.st, you need warm, humid air beneath a layer of cool, dry air. 
Second, you need those layers to be traveling at different speeds or in different directions, a 
phenomenon called wind shear. These two conditions are common in the Plains states 
during the spring and early summer. 
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The Jet stream pushes cool, dry air from the Rockies over slower-moving humid air from the 
Gulf of Mexico. When a disturbance like a cold front or a low-pressure system causes the 
two layers to interact, the hot layer tries to rise, and you get a rotating column of air that 
can turn into the sort of violent thunderstorm that sometimes spawns tornadoes. 

Climate change will likely affect these two ingredients in opposite ways. On one hand, 
warmer air can hold more moisture than cool air can, so moisture content will increase with 
global temperatures. More moisture, plus higher temperatures may lead to more 
atmospheric instability and hence more thunderstorm activity. 

On the other hand, wind shear is expected to decline as the Arctic warms. Most recent 
models point to higher moisture content resulting in more strong thunderstorms, but the 
lower wind shear means a smaller fraction of them will spawn tornadoes. Whether there 
will be so many more thunderstorms that they end up creating more net tornadoes, despite 
the lower wind shear, is unclear, 

lb. What is causing the trend toward more extreme weather? 

Ongoing research [Francis and Vavrus, 2012; Petoukhov et al., 2013} suggests a possible 
mechanism for the increasing extremes we are beginning to see. Specifically, by changing 
the temperature balance between the Arctic and mid-latitudes, rapid Arctic warming is 
altering the course of the Jet stream, which is responsible for steering weather systems from 
west to east around the globe. The Arctic has been warming about twice as fast as tbe rest of 
the Northern Hemisphere, due to a combination of human emissions of greenhouse gases 
and unique feedbacks built into the Arctic climate system. According to this new research, 
the jet .stream is becoming "wavier," with steeper troughs and ridges. Weather systems are 
moving more slowly, increasing tbe chances for long-duration extreme events, like 
droughts, floods, and heat waves. The tendency for weather to get stuck in one pattern is 
going to favor extreme weather conditions. 

2. Global Warming Has Not Stopped 

Global warming has not stopped. It is important that we distinguish between global mean 
temperature and global warming. While the temperature rise in the atmosphere may have 
temporarily slowed, the warming continues to penetrate into every component of our 
climate sy.stem. 

The human impact on our climate system is significant. Current greenhouse gas 
concentrations are trapping enormous amounts of heat into our climate sy.stem every day. 
Despite, a record warm year in 2012, a steady rise in atmospheric greenhouse gas 
concentrations and a continued uptick in extreme weather events, some have begun to 
question whether global warming has stopped. Despite the fact that all 12 years of the 21st 
century (2001-2012) rank among the 14 warmest in the 133-year period of record, it is true 
that the rise in global surface temperature has been slower over the past 15 years when 
compared with the rate of increase during the 1970s, 80s and 90s [Figure 14), 
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Figure 14: Globa) temperature anomaly from HADCRUT.^, Courtesy; J. Meehl, NCAR. 


First, this claim depends on the strategic selection of start and end points. The starting point 
for this so-called warming hiatus is almost always 1997-1998, a particularly warm period 
because of a strong El Nino. It is also important to note that the period contains several 
moderate-to-strong La Nina events, which tend to cool the planet slightly - including in 
1999-2000, 2007-2008 and 2010-2011. The "early-2000s hiatus" is an area of active 
research that scientists are treating with extreme interest, as it is important to our 
understanding of the interplay between natural variability and human-induced warming, 
and also serves as a case study for improving the performance of our climate models. The 
active research question is focused on finding where the warming went and what possible 
sources of natural variation.s, resulting in a cooling effect, may have masked the warming. 

A recent analysis of global ocean heat content measurements seem to have located the 
missing warming - in the deep ocean. Whereas upper ocean waters, from the surface to 
2,300 feet depth, .show no warming from 2004 to 2008, the waters from 2,300 to 6,500 feet 
show warming at an unprecedented rate. During the past decade, about 30% of the excess 
heat has been dumped into the deep ocean below 2,300 feet (Meehl et al., 2011; Balmaseda 
et al., 2013; Meehl et al., 2013). Ongoing research suggests that aerosols from a series of 
volcanic eruptions in the 2000s may also be playing a contributing role (Santer et al., in 
review). 

3. The Important Role of the Oceans 

It is important to keep in mind that there is much more to our climate system than our 
atmosphere. The oceans take up about a quarter of the CO 2 that we are putting into the 
atmosphere by fossil fuel burning and deforestation. The land surface takes up another 
quarter (Canadell et al., 2007). 

Even more dramatic is the fact that the ocean absorbs more than 90 percent of the excess 
beat trapped by rising carbon dioxide levels (Church et al., 2011; Figure 15). This will 
continue until the surface ocean warms enough to balance the radiative forcing. This 
moderating effect of the ocean explains why there is 1°F of warming still in the pipeline 
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even if we stop adding CO 2 today. This is because water is both slower to warm and slower 
to release its heat than air. The process is no different than a cup of coffee. The coffee cools 
because it's releasing heat into the air above it, but the extra heat takes time to escape. 
Understandably, the process takes even longer if the coffee [ocean] continues being 
warmed as it is releasing heat. This is exactly what we see playing out in our climate system 
today. Therefore, it will take several decades for the climate to catch up to the warming 
expected for a given level of atmospheric carbon dioxide. 
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Figure 15: A breakdown of where the warming is going - components of global warming for the period 1993 to 
2003 calculated from IPCCAR4S.2.2..3 . 


3a. It's Largely Irreversible 

Up until recently, most scientists were working under the assumption that if we went cold 
turkey and brought CO 2 emissions to zero, CO 2 concentrations (measured in parts per 
million or ppm] in the atmosphere would peak and then be most of the way back down 
toward pre-industrial levels in about 100 to 200 years, with the warming decreasing along 
with them. A recent study, using a climate model known as an Earth-system model of 
intermediate complexity, or an EMIC, looked at how long it would take for the concentration 
and climate to head back down (Solomon et al., 2009]. Because EMlC's are not as 
sophisticated as general circulation models, they have the advantage of being fast allowing 
researchers to run very long simulations of the Earth's climate. The goal of the experiment 
being to see what the atmosphere remembered of current human activities 1,000 years 
from now, in the year 3000. The experiment tested what would happen if CO 2 emissions 
suddenly stopped after peaking at different concentrations, ranging from 450 to 1,200 parts 
per million. In the model, CO 2 levels dropped so slowly that by the year 3000 the 
atmospheric concentration was still .substantially above pre-industrial levels. Global 
temperatures also stayed high, which means that downstream impacts such as irreversible 
dry-season rainfall reductions in several regions comparable to those of the "Dust Bowl" 
era and inexorable sea level rise are also irreversible. This irreversibility is just one of the 
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reasons why the United States National Academy of Sciences recently highlighted the need 
for an effective national response, including “enacting policies and programs that reduce 
risk by limiting the cause of climate change and reducing vulnerability to its impacts" (NRG, 
2011 ], 

In conclusion, climate change is, in many respects, the ultimate procrastination problem. 
The longer we wait, the greater the risks we will face and the greater the costs will be to 
respond. 

Summary 

The four primary points of my testimony today are as follows: 

1 . Global warming is occurring and it continues to influence all facets of our climate 
.sy.stem - the atmosphere, ocean.s, land surface and ice sheets. This is a well- 
established fact despite recent claims of a so-called global warming hiatus. 

2. There is very high confidence that the climate change of the past 50 years is 
primarily due to human activities (Stott et al., 2010], 

3. There is strong evidence that certain types of extreme weather events in the United 
States have become more frequent and/or intense - including heat waves and heavy 
downpours, and in some regions floods, wildfires and droughts. For other types of 
extremes, such as tornadoes, evidence is much more limited. 

4. Weather extremes that can be physically linked to human-induced climate change 
will likely worsen if emi.s.sions globally are not reduced. Because of the long 
timescales of the ocean - the warming is largely irreversible. 

Thankyou. 
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Senator Boxer. Thank you so very much. 

We call on Mr. Frank Nutter, Reinsurance Association of Amer- 
ica. It is nice to see you again. 

STATEMENT OF FRANKLIN W. NUTTER, PRESIDENT, 
REINSURANCE ASSOCIATION OF AMERICA 

Mr. Nutter. Madam Chair, Senator Vitter, thank you for the op- 
portunity to testify. 

Reinsurance is essentially the insurance of insurance companies 
and one of its widely recognized purposes is to allow insurers to 
transfer natural and manmade catastrophe risk from their hooks. 

Insurers are dependent, more dependent, on the vagaries of cli- 
mate and weather than any other financial services sector. The in- 
dustry is at great financial peril if it does not understand global 
and regional climate impacts, variability, developing scientific as- 
sessment of a changing climate. And through its pricing structure, 
it is also a mechanism for conveying the consequences of decisions 
about where and how we build and where people live. The industry 
really needs to be very proactive in dealing with that. 

Our industry is science-based. Blending the actuarial sciences 
with the natural sciences helps us with an understanding about cli- 
mate and its impact on a variety of weather conditions. 

Insurers see climate primarily through the prism of extreme nat- 
ural events. I have included a variety of charts and slides in the 
presentation, but the first one is from Munich Reinsurance showing 
the rising number of natural catastrophes globally and in the 
United States. 

In the 1980’s, the average number of natural catastrophes glob- 
ally was 400 events per year. In recent years, the average is 1,000. 
Munich Re’s analysis suggests that the increase is driven almost 
entirely by weather-related events. 

It is indisputable that the recent rise in damages, insured eco- 
nomic and uninsured, is heavily influenced by the concentration of 
people and property in geographically vulnerable areas. Urbaniza- 
tion, increased development and population shifts have placed more 
people with destructible assets and the most impact, mostly im- 
pacted by extreme weather. 

NOAA’s recent State of the Coast Report observes that of a popu- 
lation of 313 million, 39 percent live in coastal shoreline counties 
and 52 percent live in watershed counties. NOAA reports there are 
49 million housing units in these counties and we are going to see 
a population increase of nearly 10 million people before the next 
census in 2020. 

The insured coastal property values along the East and Gulf 
coasts now totals nearly $10 trillion. The research and consulting 
firm Corelogic reports that there are 4.2 million homes along the 
Gulf Coast and Atlantic Coast exposed to storm surge, the most 
significant factor in damages associated with Superstorm Sandy. 
One million of these properties are in the category of extreme risk 
to storm surge. 

Catastrophe-modeling firm AIR estimates the insured value of 
coastal properties, and this is replacement costs, not market value, 
is expected to increase at a rate of 7 percent a year, which means 
that they would double every decade. 
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I provided a variety of charts suggesting that thunderstorm con- 
vective storms are also creating significant losses. But severe wind 
is not the only peril reflecting this pattern. The 2012 U.S. drought 
alone cut crop yields, reducing the Third-Quarter 2012 GDP by .4 
percent, the equivalent of another Superstorm Sandy. 

The question, of course, is what if the past is not prologue and 
in a changing climate whether economic and social trends exacer- 
bate this impact and that future projected losses from past events 
reflect rising exposures in areas proven to be at high risk. I have 
included a chart reflecting past events and what would happen if 
they occurred in the same place today given property values and 
people. 

In a study on climate change impacts conducted for FEMA by 
consulting firm AECOM, the firm concluded that the typical 100- 
year flood plain nationally will grow by 45 percent and by 55 per- 
cent in coastal counties. Notably in this report, they attribute 70 
percent of the projected growth in the 100-year flood plains to cli- 
mate change and 30 percent to expected population growth. 

I have also included a chart about disaster assistance, declara- 
tions that have been made and funded by this Congress, and also 
a study by Dr. David Cummins suggesting that the average annual 
future disaster assistance related to storms, weather and climate 
events is likely to be $20 billion a year. Currently, Congress funds 
EEMA at $1 billion a year for this purpose. 

I have also included statements from Swiss Reinsurance which 
states that climate change has the potential to develop into our 
planet’s greatest environmental challenge for the 21st Century. 
The industry, Swiss Re says, can only be effective in its role if the 
regulatory and legislative framework establishes the right incen- 
tives for emissions reductions and adaptation on a global scale. 

Munich Re says anthropogenic climate change is believed to con- 
tribute to this trend, a jump in catastrophe losses, though its influ- 
ences vary by peril and in different ways. It is crucially important, 
Munich Re says, for us as risk managers to find improved solutions 
for adaptation and mitigation. 

And last, I have cited the Geneva Association, which is a re- 
search think tank on insurance economics, which says there is 
therefore a need for urgent and concerted mitigation action to re- 
duce greenhouse gas emissions. We therefore need concerted adap- 
tation as well to avoid the predicted impacts of climate change. 

Thank you very much. Madam Chair. I appreciate the oppor- 
tunity. 

[The prepared statement of Mr. Nutter follows:] 
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My name is Frank Nutter and 1 am President of the Reinsurance Association of 
America (RAA). The RAA is a national trade association representing reinsurance 
companies doing business in the United States. RAA membership includes 
reinsurance underwriters and intermediaries licensed in the U.S. and those that 
conduct business on a cross border basis. 

Thank you for the opportunity to testify before the committee to address the 
RAA’s perspective on weather and climate-related weather impacts in the United 
States. 

Reinsurance is essentially insurance for insurance companies. It is a risk 
management tool for insurance companies to reduce the volatility in their 
portfolios and improve their financial performance and security. It is widely 
recognized that reinsurance performs at least four primary function!? — (1) helps 
insurance companies manage their risks; (2) stabilizes loss experience; (3) provides 
transfer for insurers of major natural and man-made catastrophe risk; and (4) 
increases insurance capacity. 

Reinsurers have assisted in the recovery from every major natural and man-made 
catastrophe over the past century. 60% of the insured losses related to the events 
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of September 1 1, 2001 were absorbed by the global reinsurance industry. In 2005, 
45% of the insured losses from Hurricanes Katrina, Rita and Wilma were paid by 
reinsurers; in 2011, insured losses for the New Zealand earthquakes totalled $17 
billion, with reinsurers paying 73% of that total. In 2012, “Superstorm” Sandy 
caused an estimated $18 billion in insured losses. Reinsurers are expected to pay 
up to 40% of the insured losses. 

Property casualty insurers are more dependent on the vagaries of climate and 
weather than any other financial services sector. Within the insurance sector, 
reinsurers have the greatest financial stake in appropriate risk assessment. The 
industry is at great financial peril if it does not understand global and regional 
climate impacts, variability and developing scientific assessment of a changing 
climate. Integrating this information into the insurance system is an essential 
function. 

Insurance is a critical component for economic and .social recovery from the effects 
of extreme weather and climate driven events. Through its pricing structure it is 
also a mechanism for conveying the consequences of decisions about where and 
how we build and where people chose to live. In this regard, it must be proactive 
and forward-looking in a changing climatc/weather environment. 
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Our industry is science based. Blending the actuarial sciences with the natural 
sciences is critical in order to provide the public with resources to recover from 
natural events. As the scientific community’s knowledge of changes in our climate 
and the resulting weather continue to develop, it is important for our communities 
to incorporate that information into the exposure and risk assessment process, and 
that it be conveyed to stakeholders, policyholders, the public and public officials 
that can, or should, address adaptation and mitigation alternatives. Developing an 
understanding about climate and its impact on droughts, heat waves, the frequency 
and intensity of tropical hurricanes, thunderstorms and convective events, rising 
sea levels and storm surge, more extreme precipitation events and flooding is 
critical to our role in translating the interdependencies of weather, climate risk 
assessment and pricing. 

Exposure Assessment 

Insurers see climate primarily through the prism of extreme natural events. 
Research by Munich Re reflects a rising number of natural catastrophes globally 


and in the U.S. 



1980 1&52 1984 1986 1988 1990 1992 1994 1996 199S 2000 2002 2004 2000 2008 2010 2012 

^ Geo}>hysk<d events ^ Meteorological events H Hydrological events Climatological events 

(Earthquake, tsunami, (Slorm) (Flood, mass (Extreme temperature, 

volcanic eruption) movement) drought, foreslfire) 


Sburca; MR NaiCatSERVlCE 


@2013 Munich Re 




89 


Natural Catastrophes in the USA 
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In the 1980’s, the average number of natural catastrophes globally was 400 events 
per year. In recent years, the average is 1000. Munich Re’s analysis suggests the 
increase is driven almost entirely by weather-related events. North America has 
seen a fivefold increase in the number of such events since 1980. In comparison, 
Europe has seen a twofold increase. 


In this regard, it is indisputable that the recent rise in damages, insured, economic 
and uninsured, is heavily influenced by the concentration of people and property in 
geographically vulnerable areas. Urbanization, increased development and 
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population shifts have placed more people with destructible assets in areas most 
impacted by extreme weather. NOAA’s recent State of the Coast report observes 
that in a U.S. population of 313 million (based on the 2010 census), coastal 
shoreline counties comprise 39% or 123 million people; watershed counties 
comprise 52% of the U.S. population. In coastal shoreline counties, NOAA reports 
there are 49 million housing units with an expected increase in population of 10 
million people before the next census in 2020. The NOAA report notes that an 
average of 1355 building permits are issued per day in these shoreline counties. 
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The Insurance Information Institute and Munich Re report that insured coastal 


property values on the East and Gulf coasts total nearly $10 trillion. Florida and 


New York each have nearly $3 trillion of insured coastal values. 


Total Value of Insured Coastal Exposure in 2012 
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Research and consulting firm Core Logic reports there are 4.2 million homes along 
the Gulf and Atlantic coast exposed to storm surge-the most significant factor in 
damages associated with Superstorm Sandy. Most of these storm surge affected 
properties are in 10 metropolitan areas. One million of these are in the category of 
extreme risk to storm surge and another 839,000 in the high risk category. Core 
Logic notes that 23 of the 25 most populous U.S. counties are ocean-facing. 
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Total Potential Home Value Exposure to Storm Surge Risk in 2013* 

($ Billions) 
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DC 
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"Insured and uninsured property. Based on estimated property values asof April 2013. 

Source: StomSurge Report 2013, CoreLogic. ©2013 Munich Re 


Catastrophe modeling firm AIR estimates the insured value of coastal properties 
(defined as replacement cost not market value) is expected to increase at a rate of 
7% per year which means that values would double every decade. 


Together with changes in weather patterns, intensity, and number of events, the 
result, of course, is an inevitable ri.se in insured and uninsured damages globally 



and in the U.S. 
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Hurricane related losses tend to dominate the pattern of large losses. 

Insured US Tropical Cyclone Losses, 1980 - 2013 


The current 5-year average (2008-2012) for privately insured tropic#! cyclone losses are S8.S 
billion per year. k 
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However, other climate/weather related perils also cause major damage. 

US Thunderstorm Loss Trends 
Annual Totals 1980 - 2013 YTD 


Average thunderstorm losses han/e increased sevenfold 'Since 1980. 

30 -I- - - - - 

I Thunderstorm Lasses 
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8 dijre'«;P«p»rty;CiaItn 58 «w!se,M ©2013 Munich Re 
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Tornado losses in the U.S. exceeded $1 billion only once prior to 1998. Since then, 

there have been 29 such events. 

Convective loss events in the U.S. 

Overall and insured losses 1980 - 2012 and the half year 2013 


(DnUS$) 
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Severe wind is not the only peril reflecting this pattern. Goldman Sachs Global 
Economics reports the 2012 U.S. drought alone cut crop yields, reducing 
quarter 2012 GDP by .4% — the equivalent of another Supertsorm Sandy. Droughts 
are now the third most costly category of natural catastrophe loss with crop losses 


dominant. 
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Recent wildfire major events have destroyed homes and threatened communities. 

Number of Acres Burned in Wildfires, 

1980-2013 YTD 



Year 

. 8ource;N»Nona|.lfi1eragency'FireCenter . G2013 Munich Re 


Future Assessment 

But what if the past is not prologue and, in a changing climate, weather, economic 
and social trends exacerbate the impact. The Insurance Information Institute 
projected future losses from past events that reflect rising exposures in areas 
proven to be at high risk to major climate/weather events. 
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If They Hit Today, the Dozen Costliest (to Insurers) 
Hurricanes in U.S. History 


Insured Losses. 

2012 Dollars. $ Billions 
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•Estimate as of 12/09/12 based on estimates of catastrophe modeling firms and reported losses as of 1/12/13. Estimates range up to $26B.. 
Sources: Karen Clarl<8i Company, Historicsl Hurricanes that Would Cause $10 Bil^ or More oflr^suredLossesTodsv.A'^Qu&.2'Q^2\ 1 , 1 , 1 , 
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In a study on Climate Change Impacts conducted for FEMA by AECOM, the firm 
concluded that the typical 100 year floodplain nationally would grow by 45% and 
by 55 % in coastal areas (with significant regional variations and assuming a fixed 
shoreline). Notably the report attributed 70 percent of the projected growth in 100 
year floodplains to climate change and 30 percent to expected population growth 
(the analysis assumes 4 feet of sea level rise by the year 2100). The study 
recommends immediate attention to the implications for the Federal government’s 
National Flood Insurance Program, which is already $26 billion in debt. 
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Disaster assistance is already a major expense to the Federal government and has 
set records in recent years. 

Number of Federal Disaster Declarations 
1953 - 2013 * 
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The Number of Federal Disaster Declarations Is Rising and Set New Records 
in 2010 and 2011. Hurricane Sandy Produced 13 Declarations in 2012/13, 


'Through Feb, 24,2013, 

Source, Federal Emergency Management Adminiaration. htto://w<vw.f ema oov/disasters: Insurance Information Institute. 



Dr. David Cummins of Temple University’s School of Risk Management estimates 
the subsidization of disaster-prone areas embedded in Federal disaster assistance 
practices has encouraged development and increased Federal exposure. He 
estimates the expected average annual bill for Federal disaster assistance related to 
natural catastrophes at $20 billion. Current funding for FEMA’s Disaster Relief 
Fund is $1 billion. Dr. Cummins estimates this unfunded liability over the next 75 
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years at $1.2 to $5.7 trillion, at the high end, essentially the unfunded obligations 
for Social Security. 

Adaptation and Mitigation Strategies 

Swiss Re has been a leader in addressing climate change for many years. 

“Today, global warming is a fact. Since the beginning of industrialization and the 
rapid growth of world population, man’s activities - along with natural variability 
- have contributed to a change of climate manifesting itself as a considerable 
increase in global temperature. Climate change has the potential to develop into 
our planet’s greatest environmental challenge of the 21st century. 

As an enabler of change, the financial services industry can help guide society 
towards an effective response. However, the industry can only be effective in this 
role if the regulatory and legislative framework establishes the right ineentives for 
emissions reduction and adaptation on a global scale.’’ 

Munich Re shares this view: 

“Anthropogenic climate change is believed to contribute to this trend (a jump in 
catastrophe losses) though it influences various perils in different ways. 
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In order to realize a sustainable model of insurance, it is crucially important for us 
as risk managers to learn about this risk of change and find improved solutions for 
adaptation and mitigation.” (Peter Roeder) 

“Globally, climate change alone will increase worldwide losses by 100% by the 
end of the 21st century. The overall increase in losses in the United States due to 
climate change alone will be more than 70% by the end of the century according to 
a wind-based model.” 

The Geneva Association (International Association for the Study of Insurance 
Economics) states the need for action as follows: 

“The economic and social impacts of climate change could be immense; there is 
therefore a need for urgent and concerted mitigation action to reduce GHG 
emissions, supported by strong incentives from policy-makers. But regardless of 
the action taken to mitigate climate change, we can expect many decades of 
changing climate risks due to inertia within the climate system. We therefore also 
need concerted adaptation to avoid the predicted impacts of climate change and 
especially to protect the mo,st vulnerable populations.” 
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Congressional Action 

As Congress considers the impact of climate change, the RAA suggests the 
following legislative principles or actions to consider: 

• Provide tax credits to individuals for specified mitigation and resiliency 
actions associated with extreme weather and climate change. 

• Incent communities to develop and implement mitigation and resiliency 
initiatives. 

• Reform the National Flood Insurance Program to reflect extreme weather 
and climate risk in its rates. 

• Apply Federal standards to statc/local building codes and incorporate 
climate and extreme weather risk into these standards. 

• Purchase or relocate properties near coastal or river areas at repeat risk. 

• Use nature to mitigate risk before and after extreme events. 

• Transfer development rights from coastal and river properties to areas inland 
(Strengthen the Coastal Barrier Resources Act) 

• Fund adequate remote sensing for NOAA and NASA. 

• Require the Army Corps of Engineers to assess climate risk for all projects. 

• The Federal government .should lead by example: GSA should assess its 
buildings and critical facilities in light of climate and extreme weather 


information. 
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• Fund climate and weather research through the National Science 
Foundation, NOAA and other Federal agencies at priority levels. 

• Use disaster assistance as an incentive for local communities for climate and 
extreme weather sensitive, forward looking recovery. 

Conclusion 

The Reinsurance Association and its member companies welcome the attention of 
Congress to the critical issues of extreme weather and climate. We are committed 
to work with you to address the exposure of citizens and their property to extreme 
weather risk and to seek ways to improve the resilience of our communities. 
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REINSURANCE ASSOCIATION OFAMERICA 


1445 New York Avenue, N. W., 7* Floor, Washington, D.C. 20005 


Telephone; (202) 638-3690 
Facsimile; (202)638-0936 
http;/Av\\’\v.reinsurance.org 


August 29, 2013 


Environment and Public Works Committee Hearing 
July 18,2013 

Follow-Up Questions for Written Submission 


Questions for Frank Nutter 
Question from; 

Senator Barbara Boxer 

1. Mr. Nutter, the federal government often provides emergency relief to help businesses, 
homeownerns, and communities rebuild following disasters. Based upon the data and 
trends the reinsurance industry is witnessing now, can you please describe the expected 
risk exposure to the federal government from future extreme events and how such 
exposure could impact the federal deficit? 

Answer: 

The best analysis of the Federal government’s exposure is contained in a study by Dr. David 
Cummins of Temple University. The study concludes that over the next 75 years the costs to 
the Federal government for disaster assistance range from $1.5 trillion to $5.7 trillion 
(essentially the same as the unfunded costs of Social Security). The full study is attached and 
an update can be found at: 

http://rml.qsu.edu/facultv/PAPERS W/Zanjani /Update Cummins -Suher- 
Zanianl 2010.pdf 
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Senator Tom Udall 

Cost of Climate-Related Disasters 


Institutions worldwide today are by necessity planning beyond straightforward technology 
solutions to clean energy and greenhouse gases emissions that we have known about for 
decades. Policy guidance and new economic instruments for all parts of society now focus on 
new or retrofitted infrastructure, insurance, migration and conflict. They focus on adaptation 
because we bypassed opportunities for solving our climate crisis decades ago when it was 
much cheaper and much easier to solve. Nonetheless, the evidence indicates it remains far 
cheaper to mitigate our climate change problem today than to face the enormous, ever- 
increasing cost of adapting in both our immediate and long-term future. 

Economists have determinded in many studies over many years that the costs of adaption to 
climate change will be many times greater than the costs of mitigating climate change before 
it becomes hugely uncontrollable. 

3. What are the findings of economists and the insurance industry with regard to the costs of 
climate-enhanced disasters? 

4. What are the projections for the near-term future (out of 2050) for the increased costs of 
climate-related disasters? 

5. Will today’s disasters become tomorrow’s normal occurrences, and will we be able as a 
society to pay for this eventuality? 

Answer: 

1 have attached four charts showing natural catastrophe related losses (insured and 
economic), the number of such events and the losses for past storms if they were to occur 
today with adjustments for population and economic growth. With respect to the “new 
normal”, the increase in population and building stock in high risk areas together with 
scientific analysis documenting sea level rise, floodplain expansion and likely storm surge 
increase today’s events are a precursor to increased loss and damage. Today’s losses are not 
the new normal but likely a baseline for increased climate/weather related losses. 
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If They Hit Today, the Dozen Costliest (to Insurers) 
Hurricanes in U.S. History 


Insured Losses. 

2012 Dollars. $ Billions 
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When you adjust for the damage prior storms could have done if they occurred 
today, Hurricane Katrina slips to a tie for 6® among the most devastating storms. 


'Estimate as of 12/09/12 based on estimates of catastrophe modeling firmsand repotted losses as of 1/12/13, Estimates range up to$25B. 
Sources: Karen C!ark& Compsity, Historical Hurricanes ihal Cause $10 Billion or More of Insured LassesToday, AuquA20M. I. LI. 

©2013 Munich Re 
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Natural Catastrophes in the USA 
1980-2012 
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Source; Munich Re 
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Natural Catastrophes in the USA 
1980 - 2012 

Number of events 
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Natural Catastrophes in the USA 

1980 - 2012 

Overall and insured losses 

insured losses in the U.S. In 2012 were the second l^hest on record. 



M Overall losses (in 20 12 values) ■ Insuredtosses(in2012values) 


Source:Munich Re 


112 


Senator David Vitter 

1, Mr. Nutter, as you may be aware, Lloyd’s of London recently completed a survey of 
almost 600 corporate executive about the risks faced by their businesses. Climate change 
was ranked #32, behind “piracy” but ahead of “space weather”. High taxation was 
ranked#!. Regulation was ranked #5. 

a. Do you think businessmen understand the risks they face better than their insurers? 

b. Why do you think they placed taxation, the sort of taxation that Chairman Boxer and 
Senator Feinstein propose as the #1 risk they face? 

Answer: 

Business leaders tend to focus on immediate risks/problems and rank longer term risk lower 
because they require longer term solutions applied over longer periods. Given that no one 
business can address the full scope of climate change, it is understandable that business 
leaders would move to address immediate risk that they face and which they can address 
within their owm resources. I have attached a survey of business leaders conducted each 
year at the World Economic Forum that reflects the threat of climate change and the failure 
to adapt to climate change as particularly high in likelihood and impact. 
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Federal Financial Exposure to 
Natural Catastrophe Risk 

J. David Cummins, Michael Suher, and George Zanjani 


4,1 Introduction 

In the aftermath of the terrorist attacks of September 1 1, 2001 , Congress 
passed supplemental appropriations of over $26 billion for redevelopment, 
clean up, and aid to attack victims and their families. By the standards of 
the time, the nature and extent of the expenditures were unprecedented. 
However, the new standard would be broken only a few years later, when 
Congress appropriated emergency funds for over $80 billion in disaster assis- 
tance in the aftermath of Hurricane Katrina and three other hurricanes, 
which all occurred in one four-month period. 

Viewed in the context of federal disaster policy over the last century, the 
responses to September 1 1 and Hurricane Katrina fit well with a long-term 
trend of a continuously increasing federal role in disaster assistance (e.g,, 
Moss 1999, 2002). Over twenty years ago, Kunreuther and Miller (1985) 
observed: 

The role of the federal government with respect to hazards has been 

changing . . . there has also been a realization that government has been 


J, David Cummins is the Joseph E. Boettner Professor of Risk Management, Insurance, and 
Financial Institutions at the Fox School of Business, Temple University. Michael Suher is a 
graduate student in economics at Brown University. George Zanjani is associate professor of 
Risk Management and Insurance at Georgia State University. 

The views expressed in this chapter are those of the authors and do not necessarily represent 
the positions of Temple University, the Federal Reserve Bank of New York, the Federal Reserve 
System, Brown University, or Georgia Slate University. We would like to thank Karen Clark, 
Gary Kerney, Robert Klein, Deborah Lucas, Greg Niehaus, two anonymous reviewers, and 
participants at the NBER/Kellogg conference on Measuring and Managing Federal Financial 
Risk and the American Risk and Insurance Association (ARIA) 2007 annual meeting for their 
insightful comments. 
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viewed as the protector of risks in ways that would have been unthinkable 

50 years ago. Even 30 years ago there was a reluctance by local communi- 
ties to rely on federal relief for recovery purposes. 

Reactions to more recent disasters have revealed a telling shift in political 
sentiments at the state and local level. The response of Missouri Governor 
Mel Carnahan to calls for fiscal restraint in the aftermath of the Mississippi 
River flooding in 1993' (“This is not the time for debating the fine points 
of long-term policy!”) seems more representative of local opinion today. 
Moreover, development has been steadily increasing in catastrophe-prone 
areas, so the property at risk is far greater now than at any time in the past.^ 
Indeed, the subsidization of high-risk areas embedded in federal disaster 
policy has almost certainly encouraged development in those areas, thereby 
increasing federal exposure." 

The combination of rising standards for federal assistance and the grow- 
ing private exposure suggests that the “stealth entitlement” of federal 
disaster assistance has grown large enough to merit a deeper assessment. 
Following Governor Carnahan’s exhortation, we make no attempt in this 
chapter to dissect the “finer points” of public disaster policy. Instead, we 
set ourselves the more concrete objective of assessing the federal exposure. 
In other words, if we take as given the current generosity of federal disaster 
policy and the current state of development in catastrophe-prone areas, what 
is the taxpayer’s expected annual bill for disaster-related expenditures? And 
what could the bill be in a bad year? 

The numbers we estimate in answering the foregoing questions are sig- 
nificant. Based on the historical relationship between catastrophe damages 
and federal expenditures, together with prospective assessments of future 
catastrophe damages from (a) a leading catastrophe modeling firm. Applied 
Insurance Research (AIR), and (b) the projection of historical catastrophe 
loss data from Property Claims Services (PCS), we estimate the average 
expected bill for disaster assistance related to hurricanes, earthquakes, thun- 
derstorms, and winter storms to be about $20 billion a year. In a bad year, 
corresponding to a catastrophic event of severity expected only once every 
century, the bill could exceed SI 00 billion. Conservative methods guide both 
estimates, so more liberal assumptions (e.g., extrapolating recent growth in 
federal generosity to the future instead of assuming no change) would yield 
considerably higher estimates. 

To get a sense of the significance of these figures in relation to other, 
more familiar obligations of the Federal Government, we take the expected 

1. Cited by Moss (1999, 259). 

2. For example, the amount of property exposed to hurricane losses in Florida grew by 2? 
percent to $2.5 trillion between 2004 and 2007. See Hartwig (2008). 

3. This is an important moral hazard issue that is beyond the scope of the present chapter. It 
would be useful to explore the link between federal disaster policy and development in future 
research. 
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annual expense over the next seventy-five years and compute a net present 
value (NPV) of this “unfunded liability.” Doing so yields a figure between 
$1.2 and $7.1 trillion, depending on assumptions of growth and discount 
rates. For comparison, the trustees of Social Security project a shortfall with 
an NPV of $4.9 trillion over this same horizon. 

Even the conservative estimate of $20 billion a year is far higher than 
the Federal Emergency Management Agency (FEMA) regular budget for 
disaster relief, Regular appropriations for the Disaster Relief Fund (DRF; 
the main vehicle for federal relief) averaged about $ 1 billion over the fiscal 
years from 2001 to 2005, while supplemental appropriations to the Disaster 
Relief Fund averaged $1 6.5 billion over the same period (GAO 2007). Our 
estimate of future relief spending is accurate enough to allow budgeting for 
disasters in the regular appropriation process. 

The rest of this chapter is organized as follows. Section 4.2 offers back- 
ground, including details on federal disaster policy. Section 4.3 discusses 
the methodology used for (a) assessing the relationship between federal 
disaster relief and catastrophe damages and (b) estimating the prospective 
distribution of aggregate catastrophe losses for the United States. Section 
4.4 discusses the results, including the effects of modifying assumptions. 
Finally, section 4,5 concludes with a discussion of the policy implications 
of our findings. 


4.2 Background 

The Federal Government’s financial exposure to catastrophic risk stems 
mainly from ad hoc disaster relief distributed to individuals, business, and 
communities; direct exposure of government facilities and service provision 
operations to disasters; and government insurance programs such as the Na- 
tional Flood Insurance Program (NFIP) and the Terrorism Risk Insurance 
Program (TRIP). We discuss each of these sources next. 

4.2,1 Disaster Relief 

Historically, disaster relief expenditures have been the most significant 
component of federal catastrophe exposure. One consequence of the seem- 
ingly ad hoc nature of the relief is that only a small portion of anticipated 
relief expenditures is contained in the budget. However, although the full 
extent of the federal obligation to assist may not be explicitly enumerated 
by legislation, history suggests that federal action is inevitable after major 
disasters; indeed, assistance seems discretionary in name only In the words 
of Moss (1999, 334): 

Disaster spending has become a political sacred cow, . . .Again and again 
in the aftermath of disasters, representatives from the affected states have 
insisted that their constituents deserve no less than what other victims 
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received and that the particular nature of their disaster might justify even 
more. Federal catastrophe coverage has thus been subject to a ratcheting- 
up process. 

The Stafford Emergency Assistance and Disaster Relief Act of 1988 and 
its antecedents, beginning with the Disaster Relief Act of 1950, guide the 
process for federal relief in the aftermath of catastrophes. The act formally 
requires the Federal Government to offer aid when state and local resources 
are overwhelmed by a major catastrophe. The Stafford Act designates FEM A 
to give declaration recommendations to the president after a disaster, and 
the Flomeland Security Presidential Directive (HSPD)-5 makes the secre- 
tary of homeland security “responsible for coordinating Federal resources 
within the United States to prepare for, respond to, and recover from terror- 
ist attacks, major disasters, and other emergencies” (DHS 2006b). 

If the president makes a declaration, then FEM A is charged with oversee- 
ing the response, both directly and by administering funds to other federal 
agencies. The money comes from the DRF, a “no-year” account (i.e., any 
dollars appropriated remain available until expended) that receives annual 
appropriations though is largely reliant on supplemental appropriations 
from Congress in the event of major catastrophes. 

The other sources of significant federal spending on disasters are the 
Small Business Administration (SBA), which makes subsidized disaster 
loans to households and businesses, and the US Department of Agriculture 
(USDA), which dispenses disaster loss funds to farmers. Most funding for 
the SBA is provided through its annual appropriations from Congress. The 
president may make a major disaster declaration or an emergency declara- 
tion. The latter is less significant and aims for federal costs not to exceed S5 
million. If the president makes a more substantial major disaster declara- 
tion, some types of available federal aid actually have Stafford Act mandated 
floors on the federal share of expenditures. These mandated floors include 
75 percent of eligible costs for “essential assistance” and “debris removal” 
and 100 percent of “housing assistance” (Bea 2006). 

4.2.2 Exposures to Federal Facilities and Operations 

Federal Government property, such as military bases or Veterans Affairs 
(VA) hospitals, can be susceptible to direct physical damage from catastro- 
phes. The Federal Government is also bound to provide certain everyday 
public services, including providing Social Security and Medicare benefits 
and running federal law and order institutions. The prompt resumption 
of these services postdisaster can entail significantly higher-than-normal 
operational costs (DHS 2006a). 

4.2.3 Insurance Programs 

The US Federal Government plays significant roles in disaster insurance 
markets. In particular, it essentially acts as the major underwriter of resi- 
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dential flood insurance (through the NFIP, administered by FEM A); it also 
effectively acts as the country’s largest reinsurer of terrorism risk through 
the TRIP. 

The maximum government exposure under the TRIP is laid out by stat- 
ute. For 2009 to 2014, the Federal Government is technically liable for up to 
$61 .625 billion of terrorism losses, of which some fraction may be recouped 
from the industry,** To date, no losses have been paid under the TRIP Of 
course, it is likely that the government’s exposure to terrorism losses is signifi- 
cantly larger than the limits laid out in the TRIP The government paid out 
approximately $16 billion through theSeptember 1 1 Victims’ Compensation 
Fund of 2001,^ and pressures for ad hoc payments are likely to develop if a 
terrorist event larger than the $100 billion maximum under the TRIP were 
to occur. 

The NFIP boasts about $1.1 trillion in exposures nationally.^ Although it 
is described as a “self-financing” program, the NFIP has borrowing righ ts at 
the Treasury when losses exceed its resources. This borrowing authority was 
increased dramatically to $20.8 billion to cover claims following Hurricane 
Katrina. In reality, the NFIP is not self-supporting and has been criticized 
for leaving a high proportion of flood-exposed properties uninsured and 
not operating on sound actuarial principles (Cummins 2006; Jenkins 2006). 
Hence, in its present form, the NFIP creates more financial exposure for the 
Federal Treasury than was envisioned when the program was established, 

Other federal insurance programs are also exposed to catastrophe losses. 
Notably, the US Department of Agriculture insured $50 billion of crop 
value in 2006 through the Federal Crop Insurance Corporation (Federal 
Crop Insurance Corporation 2007). 

4,2.4 Additional Sources of Exposure 

The aftermath of a major catastrophe will entail significant economic 
disruption for the affected region and potentially for entire national indus- 
tries. Lost jobs, reduced wages, and lower output will all result in a lower tax 
base. This means less federal revenue at a time of increased federal spending. 
Government postdisaster aid will contribute to rebuilding the tax base and 
thus over the long run will lessen the size of indirect exposure created by 
lost tax revenues. 

Next, we describe our collection and analysis of data on federal disaster 
expenditures and catastrophe losses. 


4. The figure of $61,625 billion is obtained by multiplying the federal coinsurance share for 
2007 to 2014 (85 percent) by $72.5 billion (calculated as the maximum insured loss amount 
of $100 billion less the aggregate industry retention of $27.5 billion). See Dunham and 
Dembeck (2008). 

5. Victims’ compensation is not explicitly part of the TRIP, which primarily provides reinsur- 
ance for property-casualty insurance coverages. Data on September 1 1 victims’ compensation 
are from the following website: http://www.usdoj.govfarcliive/viclimcompen,sation/payment5 
..deceased.html. 

6. See: http:/Avww. rema.gov/business/nfip/statistics/cy2007cov.shtm. 
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4.3 Data and Methodology 

As noted previously, ad hoc disaster assistance has historically been the 
most important source of direct federal financial exposure to catastrophes. 
Hence, the remainder of the chapter focuses on that component of exposure. 
We use data on disaster damages and disaster assistance to project the dis- 
tribution of expected federal disaster relief expenditures. 

There are three basic steps to this analysis. The first step is to document 
the relationship between catastrophe damages and federal relief expendi- 
tures over the period from 1989 to 2008 to estimate the amount of federal 
relief expenditures likely to be “produced” by catastrophe losses. The second 
step is to develop a prospective annual catastrophe loss distribution for the 
United States. The third and final step, performed in the results section, is 
to apply the estimated ratio of federal relief expenditures to catastrophe 
damages (obtained in the first step) to the estimated catastrophe damage 
distribution (obtained in the second step) to produce an estimated annual 
federal disaster expenditure distribution for the United States. In this step, 
we also calculate the net present value of the implicit government liability 
arising from catastrophe losses. 

4.3. 1 Data on the Relationship between Catastrophe 
Loss and Federal Disaster Relief 

We combine loss estimates for recent catastrophes with figures for emer- 
gency supplemental appropriations to assess the generosity of postdisaster 
federal aid. 

We restrict our attention to catastrophes with at least $1 billion in total 
damages (in nominal terms) between 1989 and 2008. The main source for 
total damage estimates is data from the National Oceanic and Atmospheric 
Administration’s (NOAA) National Climactic Data Center (NCDC) and 
Munich Re (2008, 2009). For each catastrophe, we also identify insured 
losses using the Insurance Services Office’s (ISO) Property Claims Services 
estimates of privately insured losses and the National Flood Insurance Pro- 
gram payouts for flood losses under the NFIP. Our selection criterion yields 
sixty-five events, with the majority being hurricanes and tropical storms. 
Also included are the Loma Prieta, Northridge, and Nisqually earthquakes;’ 
the Oklahoma City and September 1 1 terrorist attacks;* and various signifi- 
cant floods, storms, and wildfires.® As the NOAA relates, unlike with private 

7, Total losses for the Loma Prieta and Northridge earthquakes, described as overall losses 
in the entire affected region, come from Munich Re (2005). Total losses for the Nisqually 
earthquake come from Meszarosand Fiegener(2002). 

8, Oklahoma City bombing total damage figure comes from “Governor, Finance Director 
Release Bomb Damage Estimates," press release from the Office of Governor Frank Keating. 
Available at: http://www.state.ok.us/osfdocs/nr5-I8,htm!, September !1 total damage figure 
comes from Bram, Orr, and Rapaport (2002). 

9, The NOAA damage estimates are used for all events except the three earthquakes, the 
Oklahoma City bombing, and the September 1 1 terrorist attacks. 
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and NFIP insured losses, where every dollar paid out in claims is recorded, 
there is no federal agency tasked with keeping track of total losses resulting 
from catastrophes in the United States. 

The NOAA bases its estimates on compilations of statistics from Storm 
Data (NCDC publication), the National Weather Service, the Federal Emer- 
gency Management Agency, other U.S. government agencies, individual 
state emergency management agencies, state and regional climate centers, 
and insurance industry estimates.'** The figures from the NOAA and the 
others we use for total damages always encompass insured and uninsured 
property damages. For longer duration events, like the 1993 Mississippi 
Flood, droughts, and the earthquakes in our sample, our total loss figures 
include additional economic costs, such as reduced agricultural output. In 
the case of September 1 1, our total loss figure explicitly includes economic 
costs associated with labor losses. The catastrophes, with the associated 
estimates of total and insured losses, are summarized in figures 4.1 and 4.2, 
where figure 4.1 presents nominal losses and figure 4.2 presents exposure 
and price-adjusted losses. 

The gap between insured and total losses is, of course, significant. In the 
case of earthquakes, this can be attributed partly to low rates of earthquake 
insurance purchase; similarly, in the case of hurricanes and tropical storms, 
significant amounts of damage can result from flood — and many house- 
holds are either uninsured or only partially insured against flood. Deduct- 
ibles, coinsurance, and uninsured damages (e.g., certain “economic costs” 
just described) further contribute to insured losses being substantially below 
our estimate of total losses. For the entire sample of sixty-five events, the 
ratio of insured to total loss averages less than 50 percent. 

For federal expenditures, we only use figures for emergency supplemental 
appropriations for disaster assistance. This is legislation outside of the regu- 
lar annual budgeting process. By our estimates, it accounts for about 80 per- 
cent of ail federal disaster spending over the period, as we discuss next. The 
money can go to any agency involved in relief, but the majority is provided 
through FEMA’s Disaster Relief Fund. The appropriations include funds 
for disaster relief, repair of federal facilities, and hazard mitigation activi- 
ties directed towards reducing the effects of future disasters. Not included 
are funds for “counterterrorism, law enforcement, and national security” 
(Murray 2006, p. 2). 

It should be noted that the narrow focus on supplemental appropria- 
tions ignores some elements of federal financial exposure to disasters. We 
do not include the budgeted portion of federal disaster spending, which 
covers annual appropriations to FEMA’s Disaster Relief Fund, much of the 

to. The National Oceanic and Atmospheric .Administration describes their estimates of 
total costs as “the costs in terms of dollars and lives that would not have been incurred had 
the event not taken place. Insured and uninsured tosses are included in damage estimates. . . . 
Economic costs arc included for wide-scale, long-lasting events such as drought” (Lott and 
Ross 2006, p. !). 
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Fig, 4.1 Sample of major disasters, nominal losses: A, 1989-1998; B, 1999-2008 
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Fig. 4.2 Sample of major disasters, exposure and price adjusted losses: A, 1989“ 
1998; B, 1999-2008 

Note: Insured and total loss figures are adjusted at the state level by our 2008 exposure index. 
This index captures both price-level changes and changes in the size of the housing stock. The 
intent is to estimate the losses a past disaster would cause if it occurred today. 
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Small Business Administration’s subsidized disaster loans program, and 
reconstruction projects that take place long after the fact. Also not included 
are farm and economic supplemental appropriations through the USDA 
for specifically agricultural disasters, like droughts. Total USDA spending 
on farm disaster aid totaled $54.4 billion over this time horizon." We also 
treat NFIP losses as insurance payments and thus exclude them from the 
expenditure data. Of course, acase could be made for including them: while 
the program was close to being self-financing through 2004 (at which point 
the NFIP had aggregated only a $200 million deficit), the picture looked far 
different after record flood losses of the 2005 hurricane season, when the 
cumulative deficit of losses over premiums was $4.9 billion. Although the 
deficit was reduced to $556 million by 2007, the program is unlikely to be 
self-supporting in the long run and is badly in need of reform. 

Other special items are also excluded: for example, in the case of the 2001 
terrorist attacks, we have not included the billions in indemnification distrib- 
uted through the Victims’ Compensation Fund. In summary, our figures for 
total federal disaster expenditures capture a significant portion, but not all, 
of the nonbudgeted federal exposure to disaster risk; furthermore, we do not 
attempt to capture exposures that are already reflected in the budget. 

We draw on the Congressional Research Service analysis of appropria- 
tions, the text of the aid legislation, and the date of catastrophe occurrence 
to assign aid to catastrophes.'^ The appropriation legislation for disasters is 
usually part of larger bills, and often money is earmarked for multiple recent 
disasters. This fact, combined with the large number of hurricanes in the 
sample, make drawing inferences by catastrophe type difficult. Instead, we 
focus on all the events together. 

Figure 4.3 shows the ratio of federal expenditures to total losses. The ratio 
of aid to total losses has a mean of 33 percent and a median of 30 percent, 
and the ratio of aid to uninsured losses has a mean of 101 percent and a 
median of 64 percent. In aggregate, the sixty-five events, in values adjusted 
to 2008 exposure and price levels, comprise about $1,1 trillion in total losses, 
$450 billion in insured losses, and $375 billion in emergency spending. These 
aggregated figures are summarized in table 4. 1 (panel B). 

Wliile there is significant volatility in the aid ratios across the sample. 


1 1 . Chite (2006), See also Murray and Lindsay (2008). 

12. Data are from the FEMA website (http;//www.fema,gov/busine5s/nflp/statistics/statscal 
.shtm) and represent cumulative premiums minus cumulative losses from 1 978 to 2007. State- 
ments about FEMA being self-supporting are usually based on a comparison of premiums and 
loss payments. However, this comparison is misleading, because it ignores program expenses. 
Hence, even during periods when premiums exceed loss payments, it is not necessarily the case 
that the program is truly self-supporting. 

1 3. Appropriation legislation is sometimes explicit in assigning particular dollars to a par- 
ticular catastrophe or set of catastrophes, in which case the allocution is straightforward. In 
other cases, legislation appropriates funds for unspecified catastrophes in the future, in which 
case the date of occurrence is relevant for assignment. 
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Fig. 4.3 Federal aid ratios: 1989 to 2008 

Note: Each data point represents a specific disaster in our sample, with labels for the most 
significant disasters. The “all aid/losses” ratio is computed after adjusting loss and aid figures 
by our 2008 exposure index. This index captures both price-level changes and changes in the 
stae of the housing stock. This yields a ratio that is not overweighted by recent disasters. 

there is some evidence of an increa.se in generosity over time; emergency 
federal aid/tota! losses for 9/1 1 and surrounding natural disasters was 62 
percent, even though federal aid did not breach 50 percent of total loss for 
any of the previous events in the sample. Beginning in the 2005 hurricane 
season and continuing through 2008, federal aid averaged 69 percent of 
total losses.*'* 

To obtain a more comprehensive picture of Federal Government spend- 
ing on disaster aid, we tabulate annual total federal disaster spending and 
compare it to annual catastrophe losses for fiscal years from 1989 to 2008. 
The data are presented in table 4.1 and figure 4.4. In addition to the emer- 
gency supplemental appropriations previously discussed, we include regular 
annual appropriations to FEMA’s Disaster Relief Fund, USDA emergency 
funding for agriculture disasters,*** and the subsidization cost of SBA disaster 
loans."’ Annual catastrophe losses are comprised of NOAA’s bilHon-dollar 
weather events; the Loma Prieta, Northridge, and Nisqually earthquakes; 
and the Oklahoma City and September 1 1 terrorist attacks. Over this span, 
in values adjusted to 2008 exposure and price levels, we observe $5 1 2 billion 


14. It is difficult to distinguish the level of funding for the specific events during this period, 
because the Congres.s!onal acts authorizing the payments tended to lump together funding for 
several events rather than distinguishing specific funding per event. 

15. Funding for “market loss payments to compen.sale for low farm commodity prices” is 
excluded. 

16. Emergency supplemental figures arc adjusted to avoid double counting for some SBA 
disaster loan subsidies and DRF original appropriations. 



125 


72 J. David Cummins, Michael Suher, and George Zanjani 


Table 4.1 Summary of catastrophe loss and federal aid: 1989 to 2008 


Panel A-Values in billions; Nominal $ 

Aggregate 


Mean 

Median 


Emergency supplemental appropriations by event 



Number of events 

65 

Aid to total loss 

33,0% 

30.1% 

Total loss 

510.0 

Insured loss to total 

45.7% 

44.6% 

Insured loss (including NFIP) 235.9 

Aid to uninsured loss 

101,4% 

63.8% 

NFIP 

27.2 




Federal aid 

240,6 




Aid to total loss 

47.2^^ 




Insured loss to total 

46.3% 




Aid to uninsured loss 

87.8% 





Total federal disaster spending by year 



Number of years 

20 

Aid to total loss 

62,0"/« 

55,7% 

Total loss 

542.1 




NFIP 

32,9 




Federal aid 

285,7 




Aid to total loss 

52.7% 





Panel B-Values in billions: 2008 exposure and price adjusted S 


Aggregate Mean Median 

Emergency supplemental appropriations by event 


Number of events 


65 

Aid to total loss 

33.0% 

30.1% 

Total loss 


1,021,9 

Insured loss to total 

45.7% 

44.6% 

Insured loss (including NFIP) 

449.9 

Aid to uninsured loss 

101,4% 

63.8% 

NFIP 


44.2 




Federal aid 


374.7 




Aid to total loss 


36.7% 




Insured loss to total 


44,0% 




Aid to uninsured loss 


65.5% 





Total federal disaster spending by year 



Number of years 


20 

Aid to total loss 

62.0% 

55.7% 

Total loss 


1,136.6 




NFIP 


59,8 




Federal aid 


511.8 




Aid to total loss 


45.0% 





Note: In panel B, loss figures are adjusted at the state level by our 2008 exposure index, Tliis 
index captures both price-level changes and changes in the size of the housing stock. The in- 
tent is to estimate the losses a past disaster would cause if it occurred today. Federal disaster 
spending is also adjusted using the same index, which yields an aggregate aid ratio that is not 
overweighted by recent disasters. 
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riscal Year 

□ $ Exposure and Price Adjusted 2009 H $ Nomina! 

Fig. 4.4 Total federal disa.ster spending: FY1989 to FY2008 

Noic: i n panel B. values are adjusted at the state level by our 2008 exposure index. This index 
captures both price-level changes and changes in the size of the housing stock. The intent is 
to estimate the spending that would have resulted if a past disaster occurred today. 


in total disaster spendingand $1 . 1 trillion in catastrophe losses, ’’ for a cover- 
age ratio of 45 percent. It should be noted that the annua! coverage ratios in 


17. The main distinction between the catastrophe losses used in this calculation relative to 
those used previously relates to the inclusion of drought losses. This augmentation is necessary 
due to the inclusion of the USDA expenditures. 







127 


Senator Boxer. Thank you so much, Mr. Nutter. 

Mr. KC Golden, Policy Director, Climate Solutions. 

STATEMENT OF KC GOLDEN, SENIOR POLICY ADVISOR, 
CLIMATE SOLUTIONS 

Mr. Golden. Thank you. Madam Chair, Senator Vitter, Members 
of the Committee. 

My name is KC Golden. I am the Policy Director for Climate So- 
lutions, a Northwest regional organization promoting practical so- 
lutions to climate disruption. 

Last month, I had the opportunity to testify at a House sub- 
committee hearing on the issue of coal export and the witness seat- 
ed next to me, representing the manufacturers at that hearing, ob- 
jected to the idea that we would consider the climate impacts of 
coal export in evaluating these export proposals, fearing that might 
be a slippery slope that would lead to climate impact tests for other 
kinds of commodities like corn and toys. 

Now, I think common sense can be our guide here. Corn and toys 
are not among the leading preventable causes of global climate dis- 
ruption. The increasing use of coal around the world is, so that is 
something we ought to consider. 

But I think the witness had a fair point in at least one respect. 
The issue of how and where exactly in the economy we account for 
the costs of climate pollution is, indeed, a very important consider- 
ation in climate policy design. 

But in June 2013, last month, 25 years after our foremost cli- 
mate scientists went before Congress and testified that climate 
change was indeed a serious problem that required decisive action, 
a full quarter of a century ago, we were not having a hearing about 
climate policy design in the U.S. House. We were having a hearing 
about how to increase fossil fuel exports. 

At that same hearing, the Army Corps of Engineers testified that 
they would not look at the climate impacts of coal exports in their 
review and ironically enough, on that same day, the Commander 
of the Corps announced his support for more aggressive flood pro- 
tection standards, stronger, more expensive levees, to deal with cli- 
mate impacts. 

So, we can count on the Corps to request larger budgets to deal 
with the aftermath, to deal with climate impacts, but we can ap- 
parently not count on the Corps to analyze those impacts in the 
context of decisions which might help us actually prevent some of 
them. 

We are setting ourselves up for pounds of cure, tons of cure, at 
public expense because we lack the responsible climate policies 
that might provide Americans with a prudent ounce of prevention. 

Now, my written testimony affirms in some detail that we have 
no shortage of practical, economically attractive solutions available 
to us right now. Indeed, in the Northwest and throughout America 
Americans are implementing those solutions. We are reducing our 
climate pollution and we are building healthier communities and 
stronger economies as we go. But we cannot implement these solu- 
tions at the necessary pace and scale without the active partner- 
ship, the leadership, of our Federal Government. 
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Now, there are, of course, many important Federal climate initia- 
tives underway now and without diminishing their importance in 
any way, I will simply submit that they are not remotely sufficient 
to the task in the absence of a credible national climate policy com- 
mitment with at least the following three features. 

First, we need responsible science-based limits on climate pollu- 
tion. This would be the clearest possible signal to energy markets, 
to our international partners, to ourselves, to our kids, that we are 
stepping all the way up to the climate challenge. 

Second, we need a fair price for carbon pollution. Free and un- 
limited carbon dumping is the prevailing climate policy of the 
United States right now. When prices tell the truth about costs, 
markets will function more effectively, they will allocate capital 
more effectively, and climate solutions will accelerate. 

Third and finally, we need an end to any Federal support for 
major new capital infrastructure investments that make the prob- 
lem impossible to solve. This does not mean that we need to cease 
fossil fuel consumption overnight. But it does mean that we must 
avoid major, new long-term capital intensive infrastructure invest- 
ments that lock in dangerous climate disruption. We simple need 
to stop digging the hole deeper if we hope to get out of it. 

Madam Chair, this final, simple, common sense principle, it is 
vital, I believe, to ensuring the integrity and the credibility of 
America’s commitment to climate solutions. Our policy must be a 
way to answer to the growing number of victims of climate-related 
disasters and more importantly to our kids, the prospective victims 
of still-preventable climate disasters. 

As we enter now an era of climate consequences that are so vivid 
and that you have heard described here today, we need a national 
policy that enables us to look our kids in the eye and say in no un- 
certain terms that we can and will do what it takes to protect 
them, to make this better. But they will not believe us until we 
stop making it worse. 

Thank you. I look forward to your questions. 

[The prepared statement of Mr. Golden follows:] 
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Madame Chair, Ranking Minority Vitter, members of the committee, thank you for the 
opportunity to tesify today. My name is K.C. Golden, and i serve as Senior Policy Advisor to Climate 
Solutions, a Northwest regional organization promoting practical and profitable solutions to climate 
disruption. 

My testimony will affirm that climate solutions are feasible, practical, and economically sound. 
Americans are stepping forward to develop and deploy these solutions now. Our commitment to deliver 
clean energy, energy efficiency, and better transportation choices is helping us build stronger local 
economies and healthier communities. But we cannot implement these solutions at scale without the 
active engagement and partnership of our federal government, including the United States Congress. 
And so it is with tremendous hope and determination that I welcome this opportunity to speak with you 
and invite that partnership. 

My knowledge of these issues and the examples I will use are based primarily on my experience 
implementing solutions in the Pacific Northwest, but there are similar examples of Americans delivering 
promising solutions throughout the nation. My testimony will focus on three points: 
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• We have the tools - the technologies, the resources, the economic models - to deliver cost- 
effective climate solutions at scale. 

• Key Federal actions needed to accelerate deployment of climate solutions are 
straightforward: responsible limits on climate pollution; a fair price for dumping carbon into 
the atmosphere; and an end to federal support for major new capital investments that make 
the problem Intractably worse. 

• The absence of these federal actions Is taking a high toll on Americans now. Including the 
rising cost of climate damages, costly misallocation of our energy dollars, and undermining 
Americans' efforts to develop and deploy solutions. 

After reviewing some of the testimony you will hear today about the dimensions of the climate crisis 
and the human costs it imposes, one can't help but wonder why the United States of America has been 
so slow and timid in rising to this challenge. If there were viable solutions that spared us these 
astronomical costs, wouldn't the world's most powerful nation, with the world's greatest technical and 
economic resources, already be implementing those solutions? 

To make sense of this apparent contradiction between the dimensions of the crisis and the 
weakness of our national response, we might be tempted to conclude that we have no viable solutions. 
We might infer that the technology doesn't exist; that the economics of switching from fossil fuels to 
clean energy are prohibitive; that we lack the knowledge, the policy tools, the technical capacity, the 
economic models or some other critical resource for implementing solutions at scale. 
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The purpose of my testimony here today is to affirm that none of these insurmountable obstacles 
exist. We can do this, in the Northwest, we ore doing it. But no city, no state, no region can do it at the 
scale and pace that the climate crisis demands without the power and will of the United States 
Congress. We are prepared to play our part and then some, but nothing short of a firm national 
commitment and international leadership for solutions will do the job. 

1. We have the tools - the technologies, the resources, the economic models - to deliver cost- 
effective climate solutions at scale. 

Climate disruption is a big challenge, but at its core, it is not overwhelmingly complicated. The 
primary solution is the transition from inefficient use of fossil fuels to efficient use of clean energy forms 
that do not add to the concentration of heat-trapping gases In the atmosphere. (Terrestrial carbon 
storage - in healthy forests, soils, and wetlands - will also play an important role in stabilizing 
greenhouse gas concentrations\) 

Non-fossil energy forms are abundant and reliable. The sun delivers thousands of times more 
energy to the Earth than humans use, and has been doing so, without an outage, for over 4 billion years. 
The amount of solar energy that hits in the Earth in an hour is more than humans use in a year^. The 
fossil fuels we use today are, of course, one form of this energy -solar energy harvested by plants and 
stored in the Earth's crust. But this is hardly the only way to harvest, store, and use solar energy. Wind, 
waves, biomass, and hydropower are all soiar-derived energy sources. Technology for converting these 
resources to usable heat and electricity is widely available now, at costs that are already competitive 
with fossil fuels in many applications. The climate challenge in a nutshell is the challenge of meeting our 
energy needs with fresh energy instead of "canned" fossil fuels, while squeezing far more work out of 


^ See Northwest Biocarbon initiative; http://cjimatesolutions.org/programs/NBI/nbi oneoager 
' "Spotlight on Solar Energy," Nature Education http://www.nature.com/scitabie/spotiight/soiar-energv-87 310 61 
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the energy we use by using it more efficiently. (I include brief observations about the prospective roles 
of two non-fossif, non-solar-derived resources — geothermal and nuclear - in footnotes 3 and 4 below^'^.) 

The availability and feasibility of climate solutions at scale is thoroughly documented. Some of the 
more comprehensive treatments include: 

• McKinsey and Company's "Pathways to a Low-Carbon Economy"^ which develops a global 
greenhouse gas abatement cost curve, combining a range of technologies, many of which carry 

a negative price tag. They find that known climate solutions can be deployed at a pace and scale 
sufficient to avert catastrophic climate changes, at a cost of less than 1% of global GDP. 

• In its "Renewable Electricity Futures Study,"® The National Renewable Energy Laboratory finds, 
"Renewable electricity generation from technologies that are commercially available today, in 
combination with a more flexible electric system, is more than adequate to supply 80% of total 
U.S. electricity generation in 2050 while meeting electricity demand on an hourly basis in every 
region of the country." 

• The Princeton Carbon Mitigation Initiative has developed a widely used tool for comparing and 
analyzing climate solutions called "Stabilization Wedges"^ Their analysis confirms: "We already 
have the technology we need to take the world off the path toward dramatic climate change." 


^ Geothermal energy - in both direct application and for power production - holds tremendous potential. See, 
e.g., hnp://thinkprogress.org/climate/2Qll/ll/06/359699/sooe{e-geothermai-5UDDlv-chu/ and 
http://www.nrel.gov/gis/geothermdi. h tml . 

Nuclear power remains plagued by cost, safety, waste, and weapons proliferation problems. 
( http://pbadupws.nrc.gov/docs/ML1129/ML112940552.pdf ) For those who see promise in new nuclear designs, 
the climate policy recommendations below should be attractive as a fair way to level the playing field with fossil 
fuels and offer new nuclear "A Fair Shot, not a Free Ride": http://gri5t.org/articie/20Q9-ll-09-new-nukes-a-fair- 
shot-not-a-free-ride/ 

^ "Pathways to a Low-Carbon Economy; Version 2 of the Global Greenhouse Gas Abatement Cost Curve," McKinsey 
and Company, http://www.epa-gov/statelocaiclimate/documents/pdf/mckinsev summary ll-19-09.pd f 
° National Renewable Energy Laboratory http://www.nrel.gov/anaivsi 5 /re futures/ 

^ Princeton Carbon Mitigation initiative: http://cmi.pnnceton.edu/wedges/intro.php An accelerated application of 
the basic wedges approach is necessary to develop solutions at the required pace and scale, as former Acting 
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In the Pacific Northwest, we are ground-truthlng these estimates of clean energy potential. 
Renewable energy isn't "alternative" energy in Washington and Oregon. It's the backbone of our 
existing power system. We have honed our "renewable edge" with decades of investment in energy 
efficiency, maximizing the value and productivity of our hydroelectric supplies while improving the 
comfort of our buildings and the competitiveness of our industries. Our air is cleaner, our economy is 
stronger, and we enjoy some of the lowest cost power in the nation because of our long-term 
commitment to clean energy. 

In recent years, we have begun to add substantial amounts of new renewable resources to our 
energy portfolios. And we have adopted climate plans® that commit our Jurisdictions to responsible 
limits on climate pollution and accelerated deployment of clean energy systems. Climate disruption and 
ocean acidification represent clear and present dangers^ to Northwest communities and economies - 
threatening our water, power, and food production systems, undermining the health and productivity of 
our forests, eroding our shorelines, and increasing the loss of lives and property from extreme weather 
and fires. We cannot solve this problem alone, but we are committed to do our part, and we believe 
that doing so helps us build a healthier future and a stronger, more durable economy. 

These historic and new clean energy commitments are vital to the region's economy. They support 
our existing manufacturing and industrial base, including global leaders in aviation, wood products, and 
materials. They are accelerating the development of dynamic new, job-creating industries including 
renewable energy, energy efficiency, advanced transportation, software, and smart grid technology. 


Assistant Secretary of Energy Joe Romm describes at: http://thinkprogress-org/c li mate/2Qll/Ql/lQ/207320/the- 
fuil-global-warming-soiution-how-the-world-can-stabilize-at-35Q-to-450-pom/ 

® Washington State Executive Order 09-05, "Washington's Leadership on Climate Change," at 
http://www.ecv.wa.gOv/climatechange/2009EO-htm ; Oregon Global Warming Commission Interim Roadmap to 
2020 at 

http://www.keeporegQncooi.org/sites/defauit/files/lntegrated OGWC Interim Roadmap to 2020 Oct29 11- 
19Additions.odf 

^ See, e.g., Washington State impact assessment at: http://www.ecv.wa.gov/climatechange/ 
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And our clean energy edge is an important part of the overall quality of life that attracts investment, 
innovation, and an excellent workforce to our region. Clean energy leadership is part and parcel of our 
regional identity and our economic profile. 

As a result of this leadership, we are phasing coal out of our regional energy supplies. Seattle City 
Light sold off its share in a coal plant in 2000, and completely eliminated net carbon emissions from the 
City's power supply in 2005, while providing some of the cheapest power in urban America. In 2011, we 
reached a consensus agreement^'^ to phase out that same coal plant - the only coal-burning commercial 
power plant in Washington, and the source of roughly 10% of the state's total emissions of climate 
pollution. That agreement enjoyed unanimous support from the plant's owner, the local community, 
conservation groups, and the workers at the plant. Our successful experience with clean energy created 
a widely-shared sense of confidence in our ability to power our future with cleaner energy sources. 

The Northwest Power and Conservation Council, created by an act of Congress In 1980, develops 
long-range electric power plans for the 4-state region served by the Bonneville Power Administration. In 
its sixth and most recent plan, the Council concludes that the most cost-effective plan for the region 
would meet 85% of the region's projected growth with energy efficiency, and most or all of the 
remaining 15% with new renewable resources. At the Council's meeting earlier this month, Washington 
Governor Jay Inslee charged the Council with developing a plan to meet all of the region's electricity 
needs {including load growth and existing demand) with clean, carbon-free resources. 

We take pride in our clean energy achievements and our commitment to climate solutions. Our 
communities are healthier, our economy is stronger, and our future is more secure as a result of these 
investments. But we know full well that no city or state can successfully address the climate challenge 
unilaterally. And so our climate strategies are designed to pioneer and prove out the technologies, 

"Transalta Agreement Shows the Power of Compromise," Olympian, March 11, 2011 at 
http://www.theolvmpian.eom/2Qll/03/ll./1574719/transalta-agreement-shows-the.htmi 
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energy systems, and transportation strategies that can power a healthy future, in our region or 
anywhere else. Rising to the climate challenge means not Just reducing our own carbon footprint, but 
opening up energy pathways to economic security - pathways that work for the long haul, not just for 
us, but for the billions of people worldwide who yearn for economic opportunity. We call this 
"sustainable prosperity," and we believe It's our best future. 

"Global warming" accurately describes the trajectory of the global average temperature, but no 
one lives in the global average temperature. No one works or plays or gets anything done in the global 
average temperature. When we think concretely about the impacts, the causes, and the solutions, the 
action is primarily local. Communities can do most of the practical work of implementing solutions. But 
we know we can't build this future on an island. We need federal action to create the larger policy 
context in which local actions can succeed and drive national and global solutions at scale. Next, I'll 
address some of the most important features of that policy context. 

2. Key Federal actions needed to accelerate deployment of climate solutions are 

straightforward: responsible limits on climate pollution; a fair price for dumping carbon into 
the atmosphere; and an end to major new capital investments that make the problem 
intractably worse. 

The federal government has many vital roles to play In rising to the climate challenge, some of which 
it is already playing. My testimony will not comprehensively address these roles and actions, but rather 
focus on three that are foundational for driving solutions at scale. 

In focusing on these three, I do not mean to understate the importance of other critical federal 
actions, including but not limited to expanding America's commitment to energy innovation^\ clean 

See, e,g., the recommendations of the American Energy Innovation Council 
http://americanenergvinnovation.org/ t he-b u stness-plan-summarv/ 
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energy deployment in federal operations (particularly the military and the federal Power Marketing 
Administrations), low-income weatherization, energy codes and standards, clean transportation 
infrastructure, tax credits for clean energy production and manufacturing, and international leadership 
in climate solutions. But all of the federal government's existing and prospective clean energy and 
climate initiatives would be made more effective, efficient, and productive if the United States had the 
basic infrastructure of a responsible climate policy, as described below. 

Responsible limits on climate pollution: 

There is of course no single policy that will effectuate all the necessary solutions. But there is a 
policy choice that calls the essential question — a single decision that will signify a genuine commitment 
to reduce fossil fuel dependence and deliver climate solutions at scale, with real accountability for 
resu!ts://rm, science-based limits on climate pollution. 

The United Nations Framework Convention on Climate Change^^ (which the first President Bush 
signed in 1992) commits the world to implement actions that avoid dangerous climate disruption. The 
Copenhagen Accord^^ further refined that commitment, calling for emission reductions designed to 
prevent global average temperatures from increasing by more than 2 degrees Celsius, the scientific 
standard for dangerous climate change. 

Limits on climate pollution that meet these scientific requirements are the simplest, strongest 
climate policy. Some states and cities, and the rest of the world's advanced economies, have adopted 
such limits in various forms. The absence of such a policy in the United States remains the most 
conspicuous missing piece of a viable global strategy for solutions. 


http://unfccc-int/2860.php 

http://unfccc.int/meetinE5/cQpenhagen dec 2009/items/5262.php 
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A limit on climate pollution is not a complete policy blueprint, by any means. But it is a 
foundation — a serious public policy commitment to do the whole job. It is the dearest possible signal 
— to energy markets, to the international community, to ourselves — that we are stepping up to the 
climate crisis and the unprecedented opportunity for economic renewal in solving it. It will unleash 
investment and innovation to implement existing solutions and develop new ones. It leaves many 
questions unanswered, but it answers the first and most important threshold climate policy question: 
"Do we have the will to do what is right and necessary?" 

A fair price far dumping carbon pollution in the atmosphere: 

"The problem of climate change involves a fundamental failure of markets: those who damage 
others by emitting greenhouse gases generally do not pay,"” according to Sir Nicholas Stern, Chair of 
the British Academy and author of Stern Review^^ a comprehensive assessment of the economic costs 
of climate disruption and climate solutions. Economists refer to this market failure as an "externality" - 
a circumstance in which real costs are not properly accounted for in economic transactions because they 
remain external to the prices paid by buyers in the marketplace. 

As other testimony today will show, these costs are real and present, Americans are paying 
them now, in the form of more extreme weather events, more destructive fires, drought, and a variety 
of other climate impacts. Were these costs more accurately reflected in the economic choices we make 
in energy markets, we could amid many of them. We could choose non-fossil energy sources that 
would be cheaper if these climate-related costs were properly accounted for and included in prices. 


"Stern: Climate change a market failure," Guardian 
h ttp://www.auardian.cQ,uk/gnvironment/2007/nov/29/climatechange.carbQnemissions 
’ Stern Review on the Economics of Climate Change http://webarch ive.nati onalarch ivcs.eov.uk/+/ht tp:/www.h m- 
trea surv.eov.uk/sternreview index.htm 
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This market failure amounts to a massive subsidy. Americans are forced to pay the costs of 
climate disruption -- a huge, involuntary transfer of private costs onto the public. Internalizing this cost 
by pricing carbon would spare of us many of these impacts and damages, as energy markets began to 
more efficiently allocate capital toward solutions. When prices tell the truth about costs, markets 
function will more effectively, and climate solutions will accelerate. Experience in British Columbia, 
which relies on a revenue-neutral carbon tax, confirms that the policy has been effective in reducing 
emissions while BC's economic growth outpaces the rest of Canada's^^. 

Prices for carbon pollution are the natural corollary to limits. In a market economy, scarcity 
generally drives value, so when the right to pollute becomes more limited, it also becomes more 
valuable (insofar as it can, like other goods and services in a market economy, be bought and sold). 
Carbon prices can either be set directly by governments, through a carbon tax, or set by markets, by 
issuing a limited quantity of pollution allowances and allowing them to be traded. The difference 
between a system of tradable allowances and a carbon tax is largely a matter of whether government 
sets the allowable quantity of carbon pollution (and allows private markets to arrive at the 
corresponding price) or government sets the price (and allows markets to arrive at the corresponding 
quantity.) Both limits and prices are necessary in order to drive innovation, investment, and 
deployment of climate solutions at scale. The Climate Protection and Sustainable Energy Acts 
introduced by Senators Boxer and Sanders would set a predictable, price, escalating over time, while 
returning most of the revenues directly to citizens as dividends. Clean energy investments funded by 
this policy would help to ensure that consumers have a growing array of cost-effective alternatives to 
fossil fuel dependence. 


"British Columbia's Carbon Tax Shift: The First Four Years" Sustainable Prosperity, 
ht tp://www.sustainablepro5peritv.c a/ dl872&dispiav 
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Fair carbon pricing is simply sound economic policy. It would allow energy markets to function 
more efficiently, reduce total energy costs, and more equitably assign accountability for the true costs of 
climate pollution. The absence of these prices imposes real and growing economic burdens on 
Americans and makes all other emission reductions efforts less efficient and productive than they 
should be, as I will describe in the final section. 

Opponents of carbon pricing sometimes characterize it as a penalty for fossil fuel consumption. 
As the growing number of victims of climate-related disasters can attest, the cost "penalty" associated 
with fossil fuels already exists; pricing carbon simply asks those who cause the costs to incur them, 
rather than foisting them on to everyone else. And it is important to note that the purpose of such a 
policy in this context is not to pay the cost at all. By correctly and fairly aligning prices with costs, carbon 
pricing empowers consumers, producers. Investors, and other economic actors to make more rational 
decisions to avoid the cost of carbon by reducing emissions. When we square up to the true costs of 
climate disruption, we will find that we have better, less costly ways to meet our energy needs. 

An end to major new capital investments that make the problem intractably worse: 

In its 2011 World Energy Outiook^^ the International Energy Agency warned that the global 
pattern of energy infrastructure investment must shift, decisively and immediately, away from fossil 
fuels or we will "lose forever" the chance to avert catastrophic climate disruption. This does not mean 
that we need to cease fossil fuel consumption immediately. It does, however, mean that we must stop 
making the situation worse with large and irreversible new investments that "lock-in" emission 
trajectories which guarantee dangerous climate disruption. Once these long-term investments are 


"The world is locking itself into an unsustainable energy future which would have far-reaching consequences, !EA 
warns in its latest World Energy Outlook", international Energy Agency, 
http ://www.iea.org/new'5roomandevents/pressreleases/2Qll/november/na me. 203 18.en.html 
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made, their emissions are locked in not for months oryears, but for decades. And the impacts of those 
emissions will persist for centuries. 

In his recent speech announcing his climate plan^®, President Obama indicated that the State 
Department would not approve the Keystone Pipeline If it significantly increased emissions of climate 
pollution, Leaving aside the subtleties of the factual determination, the principle is vital for federal 
climate policy: Specifically and categorically, we must cease making targe, long-term capital investments 
in new fossil fuel infrastructure that "locks in" dangerous emission levels for many decades and makes 
avoiding catastrophic climate disruption impossible. 

This core principle emerges from multiple lines of scientific and economic research, most 
notably the International Energy Agency's 2011 World Energy Outlook. As a guide to policy 
development, it makes simple common sense. A comprehensive strategy for global climate solutions 
called "Design to Win"^^ put the point succinctly: "First, don't lose." 

It will take decades to decarbonize our transportation and energy systems. We can do it over 
time, patiently and incrementally, building stronger economies and healthier communities as we go, and 
without precipitous economic disruption. But we cannot make big new capital investments now that 
irrevocably commit us to catastrophic climate failure. Federal actions that facilitate such investment are 
inconsistent with a genuine commitment to climate solutions. 

Now that the era of climate consequences is upon us, the application of this principle is vital in order 
to ensure the integrity of the federal government's commitmentto climate solutions. Federal climate 
policy must be a way to answer to the victims of climate-related disasters - and to our kids, the 

"Remarks by President on Climate Change" http://www.whitehou5e-gov/the-press-office/2013/Q6/25/remarks- 
president-cli mate-change 

"Design to Win," California Environmental Associates 
http://www-ciimateactiQnproiect.co m /docs/Design to Win 8 01 07.pdf 
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prospective victims of stiil-preventable climate disasters. Our policy must affirm that we will do what it 
takes to protect them, to make it better. But they won't believe us until we stop making it worse. 

3. The absence of these federal actions is taking a high toll on Americans now, including the 
rising cost of climate damages and economically costly misailocation of our energy dollars. 

It would be impossible to comprehensively catalogue all of the economic, physical, and human 
damage that is occurring now as a result of our national failure to adopt a responsible climate policy. 

The most troubling impacts are, of course, the unprecedented loss of life and property due to 
increasingly extreme weather-related disasters and other climate impacts. But the lack of a national 
policy is also having other near-term, practical impacts on consumers, policy makers, businesses, and 
energy investments - impacts that weaken our economy, raise our energy bills, and make the climate 
crisis more intractable. Below, I offer a few examples from recent experience. 

Critical policy, permitting, and programming decisions are more difficult and less effective without 
rational climate policy. 

Last month, I testified to the Committee on Energy and Commerce Subcommittee on Energy and 
Power on the issue of exporting Powder River Basin coal from proposed terminals in the Pacific 
Northwest. A witness representing the National Association of Manufacturers objected to the notion 
that federal environmental analysis of proposed coal export facilities might include consideration of the 
climate impacts of burning the coal. He worried that such an evaluation would create a slippery slope, 
necessitating evaluation of the climate consequences of other products, including corn and toys. 

Common sense should prevail here. The export of corn and toys is not one of the leading 
preventable causes of catastrophic global climate disruption. The introduction of large amounts of 
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cheap, subsidized, American coal into the world's fastest growing economies is, because it would trigger 
economic "lock-in" to dangerous climate disruption, described above. 

However, the concern raised by the witness Is, in at least one respect, legitimate. Because we 
have no meaningful national climate policy, we are left to ask and answer these kinds of questions on ad 
hoc basis, leading to outcomes that are surely less efficient and effective than we could achieve with a 
thoughtful, comprehensive policy. The issue of where and how to ensure accountability for the costs of 
climate pollution is indeed a very important climate policy design consideration^^. But in June of 2013, 
25 years after our foremost climate scientist first confirmed to Congress^^ that climate change was a real 
threat requiring decisive and immediate action, we were not having a hearing on climate policy design in 
the House of Representatives. We were grappling with one of the many adverse consequences of failing 
to design and adopt a climate policy. 

In the absence of federal policy on climate, we are left to consider the climate implications of 
coal export outside the context of any structured, systematic approach to solving the problem. State 
and county officials reviewing permits for coal docks are faced with questions about the dynamics of 
Asian energy markets and how they influence the climate impact of exporting Powder River Basin coal. 
The alternative to considering these Impacts - simply Ignoring them as the climate crisis escalates, and 
permitting facilities that will significantly exacerbate the problem - is not a responsible course of action. 
But almost anyone could devise a better way to fairly and fully evaluate this Issue than the way we will 
have to do it now, in the absence of a responsible federal climate policy. 


The Climate Protection Act introduced by Senators Boxer and Sanders would assign accountability "upstream" 
(at the coal mine, oil refinery, natural gas processing point, or at the point of importation), thereby minimizing 
complexity and administrative costs. 

"Global Warming Has Begun, Expert Tells Senate," New York Times, June 24, 1988 
http :/7www. nvtimes.com/1988/06/24/us/global-warm i ng-h a s-beeun-expert-telis-5enate.htm i 
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Ironically, on the same day last month when the Army Corp of Engineers announced that it 
would not consider the climate impacts of coal export in Its environmental review of proposed coal 
export terminals, the commander of the Corps called for new, stronger standards for levee design and 
flood protection to cope with climate disruption^^ Taxpayers can count on the Corps to request larger 
budgets for responding to climate impacts but not, apparently, to analyze those impacts in the context 
of decisions which might prevent them. We are gearing up for pounds of cure at public expense, 
because we lack the responsible federal climate policies that would provide an ounce of prevention. 

The failure to adopt a responsible national energy policy results in misallocation of energy investment 
and waste of consumers' energy dollars. 

Consumers' energy dollars generally flow to their utilities, which make energy investments on 
their behalf, in order to serve current and foreseeable energy needs. For investor-owned utilities, state 
public utility commissions set rates, allowing utilities to recover the costs of these investments, plus a 
reasonable return. In evaluating which costs utilities will be allowed to recover, utility commissions aim 
to minimize the costs of reliable energy service to consumers, encouraging utilities to choose the least- 
cost mix of resources to serve their customers. 

With no national climate policy, the large and growing costs of carbon pollution are generally 
not included in the price that utilities pay for energy to serve their customers. And yet those costs are 
being paid by customers, and all Americans, every day. We pay forthe cost of controlling the fires and 
floods that are becoming more frequent and intense as climate disruption accelerates. We pay to raise 
seawalls and levees. We pay higher food prices when crops and ranches fail due to drought. Growing 
numbers of Americans are paying with their lives. But none of these costs are paid by utilities when 
they buy the energy that creates this climate pollution on our behalf. 

"Army Corps Chief Suggests US Needs Stronger Levees as Climate Changes" from Climate Wire 
http://www.nwra-orR/content./articles/armv-cQrps-chief-suggests-us-needs-stronger-!evees/ 
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Public utility commissions are thus faced with a difficult challenge: either ignore these costs, 
which essentially guarantees that total energy costs to consumers (including climate damages) will be 
unnecessarily high; or try to assess these costs in utility ratemaking and regulatory decisions, in the 
absence of a meaningful national plan or policy to reduce climate pollution to safe levels. 
Understandably, public utility commissions often consider such evaluations to be outside of their realm 
of expertise or responsibility. 

This is, of course, an almost universal problem for climate action; relevant decision-makers often 
consider it to be outside the scope of their jurisdiction or effectiveness. And so as a practical matter, 
they too often ignore the costs of climate pollution. That doesn't make the costs go away; on the 
contrary, failure to consider these costs generally increases them. But one can understand the plight 
and frustration of decision-makers with smaller jurisdictions than yours, when they are asked to 
consider climate consequences that could have been evaluated and managed so much better and more 
comprehensively by the United States Congress. 

Public and private clean energy initiatives would work better, accomplish more, and cost less if we had a 
rational climate policy. 

Many clean energy policies and programs exist now at the federal, state, and local levels. But all 
of these policies and programs are swimming against the tide of a vast economic distortion - the 
disincentive created by failure to internalize the real costs of climate pollution. Notwithstanding this 
economically perverse incentive structure, many of these programs are quite successful. Energy codes 
have saved an enormous amount of energy and emissions, and put billions of energy dollars back in 
consumers' pockets^^ Renewable energy standards have accelerated investment, reduced emissions. 


Building Codes Fact Sheet, USEPA 

http://www.epa.gov/cleanenergv/document5/suca/buildingcQde5factsheet-pdf 
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and delivered a new driver for good jobs and prosperity In many states^"*. Production tax incentives 
have helped to reduce the competitive handicap that American clean energy businesses face in the 
absence of a national climate policy. Energy efficiency codes and programs have been a boon to the 
economy. In the Northwest, energy efficiency gains have been the biggest, cheapest, and most 
successful part of our energy strategy for the last 30 years^^. 

However, virtually all of these programs and policies could work better, accomplish more, and 
cost less if we had a sound national climate policy. For example, suppose a tax incentive were designed 
to bridge the gap between a fossil energy resource costing $60 per megawatt-hour and a renewable 
resource costing $70 per megawatt-hour. Much of the gap is due to the fact that the fossil resource 
externalizes the cost of carbon pollution; the public in effect subsidizes that resource by picking up the 
tab for the climate impacts. If the cost of that pollution were internalized with a fair carbon price, the 
gap would be smaller. Under those circumstances, a given amount of public expenditure (or foregone 
revenue) would go further, delivering more clean energy for the same cost. 

In a market economy, public policy should be aligned with private incentives wherever possible. 
Our prevailing national climate policy is free and unlimited carbon dumping, a policy that is directly at 
odds with other policies like energy codes and clean energy incentives. A climate policy with responsible 
limits and fair prices for climate pollution would align private incentives with public policy goals, and get 
America working much more efficiently and effectively for solutions. 

The lack of a federal climate policy undermines individuals, communities, states, and businesses in their 
efforts to be part of the solution. 


■* "Renewable Energy Standards, State Success Stories" Governors' Wind Energy Coalition 
http://www.fiovgrnorswindenergvcQalition.org/wp-content/uploads/2013/Q3/RES-White-PaDer-March-2Q13.pdf 
Northwest Power and Conservation Council http://www.nwcQuncil.org/media/30092/2Q12 OS-Pd f 
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A less quantifiable but critically important impact of the failure to adopt a national climate policy 
is the confusing and counterproductive effect of that failure on the many Americans who want to be 
part of effective solutions. 

A participant in a focus group on climate once said, "I don’t think it's a big issue, because 
nobody's doing anything about it." This is a remarkable insight. Surely, she deduced, if it were as bad as 
ail that, the responsible authorities would be addressing the problem with urgency and resolve. That 
would be a much more reliable barometer of the risk than all the claims and counterclaims on cable 
news. 


We should be able to expect that public institutions and elected officials respond to grave 
threats, guided by objective facts, in order to prevent mass-scale human tragedies. Americans should 
have confidence that when America faces a big problem, when we need to mobilize our national 
resources and will for big solutions, the United States Congress will act. 

Millions of Americans are implementing climate solutions - driving cleaner cars, installing more 
efficient lights, improving the efficiency of their offices and factories, etc.. But they understandably 
wonder whether their efforts make much difference in the absence of a serious national policy 
commitment. Mayors and governors who have adopted climate plans face cynicism, since their 
jurisdictions represent such a small fraction of the total global emissions that drive climate disruption. 
The rest of the world desperately waits for the America they know -■ the proud, powerful, solution- 
oriented America - to step forward and step up to the climate challenge. Individuals and mayors and 
governors and businesses and other nations CAN make a difference; they CAN do their part. But they 
know it’s only part of something hopeful and realistic if and when the United States of America steps up 


to the kind of leadership and commitment of which it is uniquely capable. 
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Only a serious national climate policy can unleash America's greatness for climate solutions. 
Given the dimensions of the challenge and the lateness of the hour, we'll need every bit of that 
greatness. 

Thank you. I look forward to any questions you may have. 
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United States Senate Environment and Public Works Committee 
July 18, 2013 

Follow-Up Questions for Written Submission 
Submitted by KC Golden, Senior Policy Advisor, Climate Solutions 

Questions from Senator Barbara Boxer: 

1. Mr. Golderi, it has been suggested that U.S. reductions in carbon pollution will not make a 
significant difference in the projected rate of climate change because China, India, and some 
other nations are increasing their greenhouse gas emissions. 

a. Can you please describe why the role of U.S. greenhouse gos emission reductions is 
critical ta global action to address climate change? 

b. Can you also please describe the role played by U.S. exports of fossil fuels like tar sands- 
derived fuels and coal in enabling China, India, and other countries to increase their 
carbon pollution? 

Answers to questions from Senator Boxer: 

l.a. The United States has achieved unprecedented prosperity with an economic and energy system 
that relies heavily on fossil fuels, the primary cause of climate disruption. (The IPCCs exhaustive new 
report, "Climate Change 2013: The Physical Science Basis,"^ documents the irrefutable evidence behind 
anthropogenic climate change, once again.) While China has surpassed the U.S. as the largest annual 
emitter, climate disruption is caused by cumulative, not annual emissions, and the U.S. Is still the world's 
largest cumulative emitter by a wide margin. Our per capita emissions, of course, remain far higher than 
those in China and India. While no nation can solve the problem unilaterally, the U.S. clearly bears 
significant responsibility for playing a leading role in emission reduction. 

And while the magnitude of our contribution to the problem confers a special responsibility, our culture 
and history of global leadership confers a special, and extraordinary, opportunity. The United States of 
America is still home to the world's foremost innovators, entrepreneurs, researchers, and technical 
problem-solvers. This is a challenge that calls for the best that America and Americans have to offer. 


^ http://www-climatechange2Q13.Qre/images/uplQads/WGIAR5-5PM ApprQved27Sep2013.pdf 
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Rising to it with an ambitious clean energy mobilization will position us for technological advancement, 
economic prosperity, and global competitiveness for many decades to come. 

Developing nations understandably worry that reducing their emissions would limit their access to the 
relative prosperity that America already enjoys. It would be neither right nor effective to say to China 
and India, "Sorry, the atmosphere is already full of the carbon that enabled our prosperity, so you're out 
of luck." However, if the developing world builds out the infrastructure for a fossil-fueled economy for 
another 2 billion people, we will be locked into a future of unrelenting climate crisis. The effects of that 
climate disruption will fall most catastrophically on the world's poor^ so it is disingenuous to argue that 
the rampant expansion of fossil fuel infrastructure serves the cause of global economic justice. 

The only fair way forward out of this bind is for nations that have emitted the most and achieved the 
most economic development to lead the way by breaking the link between emissions and prosperity. 
Our experience in Seattle confirms that this is possible. We provide 100% of our electricity with no 
carbon emissions, and we enjoy some of the cheapest power and one of the strongest urban economies 
In America. 

This transition will take time, but it's achievable. We can reduce our emissions in the United States and 
pioneer a path to sustainable prosperity that works for us for the long haul, and for the billions who 
aspire to economic security. Contributing to solutions in accordance with our historic responsibility and 
our relative ability Is a core principle of the UN Framework Convention on Climate Change, to which the 
U.S. is a signatory, and the key to a fair and durable global commitment to tackle the climate challenge, 
Promoting and locking in fossil fuel dependence around the world by expanding coal exports is flatly 
inconsistent with this responsibility. 

Finally, as we consider the role and effect of U.S. action on global climate solutions, it is important to 
emphasize the moral dimensions of this issue. Accelerating climate disruption, and the grave human 
consequences it is already causing, is simply wrong. We believe that aggressive American action to 
reduce emissions and pioneer solutions will have a tremendously important impact around the world. 
Indeed, the world cannot possibly rise to this challenge without U.S. partnership and leadership. But 

^ "Climate Change Will Hit Poor Countries the Hardest, Study Says", Guardian, Sept. 27, 2013: 
http://www.theguardian.com/global-deveiopment/2013/sep/27/c(imate-change-poor-countries-ipcc 
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even if that were not true - even our actions had no effect on anyone else - we should do the right 
thing, no matter what anyone else does. Continuing to invest in fossil fuel infrastructure that 
guarantees a future of catastrophic climate disruption violates this basic ethical imperative. 

l.b. 

The most important factor affecting our ability to stabilize the climate before triggering catastrophic and 
irreversible climate disruption is the pattern of investment in long-term energy infrastructure in the fast- 
growing developing economies. This factor is analyzed in chilling detail in the International Energy 
Agency's 2011 World Energy Outlook^ lEA argues that further investment in such infrastructure will 
very quickly "lock in" dangerous emission trajectories, and humanity will "lose forever" the chance to 
avoid catastrophic disruption without a decisive redeployment of new capital toward carbon-free 
energy sources. "Lock-in" is the business strategy of the coal and oil industries, because it is the best 
and perhaps only way to ensure that their reserves — on which their valuation is based - actually get 
burned. But for the rest of us, it's a one-way ticket to climate catastrophe. We must not buy that ticket. 

For capital investments in long-lived energy Infrastructure {like, say, a coal-fired power plant), one of the 
most important decision factors is the expected price of fuel over the life of the investment. Because 
these investments earn their returns over such a long period of time, significant increases or volatility in 
fuel prices can render them uneconomic. 

Predicting future fossil fuel costs is notoriously risky business. When evaluating the choice between 
energy resource investments, anything that provides long-term downward pressure on fuel prices, or 
limits their volatility, tips the decision toward investments that rely on those fuels. Since they would be 
committing themselves to many decades of fuel-purchasing, prospective investors in this capital 
infrastructure will be encouraged to the extent that they can count on more supply, cheaper supply, and 
a wider pool of competing suppliers that would give them greater economic leverage as buyers. 

The Powder River Basin has some of the world's cheapest and most easily recoverable coal. One of 
two things is true: 1) This coal will price in to the relevant Aslan markets, undercutting other sources of 
supply while earning a sufficient return for US suppliers. If this is the case, then US coal will be exerting 


http://www.WQrldenergvoutlook.org/publication5/weo-2011/ 
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significant downward pressure on coal prices in those nfiarkets, and encouraging marginal energy 
infrastructure investment decisions to tip toward coal. This would result in the construction of more 
coal plants^ less clean energy, less energy efficiency, and higher emissions. And since these results 
would occur in the part of the world where the most energy infrastructure investment is planned, it 
would have a significant impact on global emission trajectories for at least the several decades that 
these coal plants will operate. Dr. Thomas Power, Professor Emeritus of Economics at the University of 
Montana, modeled a specific Powder River Basin coal export scenario and derived results that describe 
and quantify the magnitude of these effects in 'The Impact of Powder River Basin Coal Exports on Global 
Greenhouse Gas Emissions."^ 


2) Alternatively, this coat will not prove to be competitive in the relevant Asian markets. Coal markets 
domestically and globally continue to sour, as cleaner energy sources and more efficient energy 
consumption make coal increasingly uncompetitive. Goldman-Sachs argues that, because of these 
market trends, the "window for profitable investment In thermal coal [and coal exports] is closing."® 
Given recent trends in coal markets and financing, I consider this the more likely scenario: coal export 
on the scale contemplated from the Pacific Northwest will not be a financially or economically viable 
enterprise, even if the industry managed to crush the overwhelming public opposition in our region. 

And if it doesn't happen, of course, it will have no adverse effect on emissions. Much public and private 
investment will be wasted, as it was in previous coal export schemes. But the worst - irrevocable lock-in 
to climate disruption caused by exporting American coal - will be averted. 


It can be argued that the coal export business succeeds roughly in direct proportion to how much it 
disrupts the climate. The coal industry has indicated that, with domestic coal use declining, Its financial 
future depends on the export market. Judging by their extensive campaign to overwhelm opposition to 
export in the Northwest, they are highly motivated. But the size of the opportunity depends on how 
competitive their coal is in Asian markets. Profits area function of the difference between the cost of 


" The coal plants currently under construction or contemplated In the near future do not have carbon-capture and 
sequestration (CCS) technology. Nor do they meet the technical and geologic requirements for CCS should that 
technology prove economically viable. Proponents of this technology should be especially alarmed about the 
prospect that coal export would encourage significant construction of coal plants before CCS becomes 
commercially available, as such construction would lock in dangerous emission levels and significantly undercut 
the promise of the technology. 

® http://vvww.powereconconsu!tine-com/WP/a5sets/GHG-lmpact-PRB-Coai-Export-Power-Consuiting-Mav- 

2013 Final, pdf 

^ http;//thinkprogress.org/wp-content/uploads/2013/08/GS_Rocks Ores_-_Thermal_Coal_July_2013.pdf 
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delivering to those markets and the expected price they can charge. This difference depends, in turn, on 
both prevailing prices and how cheaply the coal industry can deliver PRB coal to Asia. The more cheaply 
they can deliver it, the more of it will be burned, the higher the emissions will be, and the more capital 
will be diverted from cleaner energy sources and invested in long lived coal plants that lock in dangerous 
emission levels. There is, therefore, a direct correlation between the factors that would make coal 
export economically viable and the factors that ensure that coal export will drive up global emissions. 

Question from Senator David Vitter 

You cited in your testimony a 2011 report from the International Energy Agency (lEA) regarding your 
perception that the world needs to shift away from fossil fuel use. However, that same organization 
issued an analysis just this year that: "Coal's share of the global energy mix continues to grow... and... 
will catch oil within a decade" os the most utilized fuel source. Further, the lEA's Director stated in 2012 
that: "Coal is a staple energy source [and] will remain a key primary energy source and an important 
part of fostering economic growth and alleviating energy poverty." Do you dispute these statements - 
that regardless of policies being considered here in the United States, developing nations around the 
globe will continue to utilize coat and other fossil fuels in pursuit of their own economic prosperity? 

Answer to question from Senator Vitter 


My testimony focused on an lEA finding that represented a simple, mathematical, factual conclusion: 
that continued investment in long-lived fossil fuel infrastructure would, within a few short years, "lock- 
in" emission levels exceeding the scientifically determined threshold for dangerous climate disruption. 
The lEA Director's quote, cited in the question above, is an energy forecast rather than a mathematical 
conclusion. It is a judgment about future energy trends. Goldman Sachs has a somewhat different view, 
having recently concluded, "the window for profitable investment in thermal coal is closing," and 
"thermal coal's current position atop the fuel mix for global power generation will be gradually 
eroded."^ 

Coal will continue to be used for many years, as the lEA director suggests. But the direction of current 
and future energy investment is moving, and must move, in a different direction; we will engineer a 

^ http://thinkprogress.org/wp-content/upioads/2013/08/GS_Rocks Ores_-_ThGrmal_Coai__July_2013.pdf 
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transition from coa! to cleaner energy sources, or face unimaginably grave human consequences from 
climate disruption - consequences that will fall most harshly on the world's poor. "Relieving energy 
poverty" is necessary as a matter of global economic justice, but so is stabilizing the climate. Clean 
energy sources and energy efficiency can do both. Expanded coa! use cannot. 

The two seemingly contradictory statements from lEA can be at least partially reconciled as follows: 

Coal use will not cease overnight, or quickly. Some existing coal-fired power plants will continue to 
operate for the foreseeable future, before they are retired. Coal may well remain a significant, but 
declining, part of the world's energy mix for some decades. However, It is a simple physical fact that if 
we expand coal-burning infrastructure and lock in emission increases, we will cause climate pollution to 
accumulate in the atmosphere at levels that will trigger catastrophic and irreversible climate 
consequences. 

I am not an energy forecaster. The purpose of my testimony was not to predict energy market trends, 
but to suggest a path forward through this difficult situation, a path that is consistent with both the lEA 
report that I cited, and the lEA quotes in the above question: We must move steadily and unswervingly 
in the direction of reduced emissions, greater investment in clean energy, and long-term transition away 
from fossil fuels. This transition can and must be accomplished patiently and incrementally over the 
course of decades; we simply can't do it overnight. However, in the short term and from here forward, 
we (meaning the people who share the Earth's atmosphere) must categorically avoid new investments in 
long-lived, capital-intensive fossil fuel infrastructure. We can't solve the problem by making it better 
and worse simultaneously. We have to stop making it irrevocably, irreversibly worse, so we can indeed 
make it better. 

Finally, I do strenuously dispute the implication of the final sentence of the question: the implication 
that what we do as Americans doesn't matter or affect what happens in the rest of the world with 
respect to climate solutions. We have emitted more climate pollution than any other nation. And while 
our contribution to the problem has been substantial, our contribution to the solutions can be even 
greater. America has an unparalleled capacity to innovate and engineer big solutions to big problems. 
We can and must pioneer a new, sustainable path to prosperity that doesn't result in catastrophic 
disruption of the climate and all the human and natural systems that depend on climate stability. That's 
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our responsibility as Americans to the prospective victims of still-preventable climate disasters - the 
world's kids, and our own. 
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Senator Boxer. Thank you so very much. 

Now we will hear from Ms. Diana Furchtgott-Roth, Senior Fel- 
low, Manhattan Institute for Policy Research. 

Welcome. 

STATEMENT OF DIANA FURCHTGOTT-ROTH, SENIOR FELLOW, 
MANHATTAN INSTITUTE 

Mr. Furchtgott-Roth. Thank you very much for inviting me to 
testify today. 

So, we have heard a lot about climate change. I am an economist. 
I talk about the costs of these offsetting policies and the benefits. 
And I will leave the discussion as to whether C02 is a pollutant, 
even though I am breathing it out right now, to other better-quali- 
fied people than myself 

But I think what is clear is that, even if greenhouse gas emis- 
sions are affecting the climate, actions by the United States, such 
as the one that President Obama has proposed, are not going to be 
helpful because U.S. emissions are about 17 percent of total global 
emissions. And if China and India are not going to follow suit, then 
we are going to be hurting ourselves and our economy for no good 
reason. 

We are still 2.1 million jobs below the level of December, 2007 
when the recession started and it is very important that we keep 
the economy active. We have had many companies move to the 
United States because of our low energy prices and for us to raise 
our energy prices, without having any affect on global emissions 
and climate change, is cutting off our nose to spite our face. 

The costs of the Kerry-Lieberman and Waxman-Markey bills 
were too large for a Democratic Congress with a Democratic Presi- 
dent to pass and the revenues from those bills, which would have 
been $646 billion over 8 years, would have been the largest in tax 
history. 

And just recently, on March 22, 2013, the Senate rejected the 
White House amendment which you proposed, Mr. Senator, that 
would have had funds from a carbon tax be used to offset other 
kinds of taxes in the United States. So, just as recently as March 
the Senate rejected a carbon tax. 

I think that what is important is that to reduce greenhouse gas 
emissions in the least costly manner, what it makes more sense to 
do is to assist China and India in reducing their carbon emissions. 
We just heard from Dr. Golden about coal exports. Well, in fact our 
coal is cleaner than the coal that is burnt in China. 

So, if we were to export our coal to China, that might reduce Chi- 
nese emissions, or, if we helped China and India develop their 
sources of shale gas so that they could move from their coal fired 
plants and also wood-burning systems to more efficient natural gas 
power plants, that would have a bigger effect of decreasing global 
emissions than putting in place the measures that the President 
has proposed to do by regulation. 

Congress could also fund research into geo-engineering solutions 
such as solar radiation management which potentially diminishes 
the warmth caused by the sun’s rays. This is something that if we 
put into place here in the United States it would have global effect, 
it would reduce global temperatures, whereas if we put a C02 tax. 
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greenhouse gas taxes, into effect, it would not have any effect or 
only a marginal effect on global temperatures. These measures, 
geo-engineering and helping other countries transform their tech- 
nology, would be a small fraction of what costs would be. 

We have heard a lot about green jobs and President Obama talks 
a lot about green jobs and how this new technology creates jobs. 
But the Bureau of Labor Statistics, in its latest report this spring, 
just found 3.4 million green jobs, many of those have be relabeled 
from other kinds of jobs such as plumbers who installed low-flow 
toilets were considered to have green jobs whereas they had em- 
ployed other kinds of technology. 

The costs of energy falls disproportionately on low-income Ameri- 
cans. Data from the Bureau of Labor Statistics shows that the low- 
est fifth spend 24 percent of their income on energy whereas the 
highest percent spend 4 percent of their income. So, putting in 
place measures that increase the costs of energy falls disproportion- 
ately on lower-income Americans. They also fall disproportionately 
on lower-income regions all through the United States where coal 
fired plants and coal mining occurs. 

Thank you very much for giving me the opportunity to testify. 

[The prepared statement of Ms. Furchtgott-Roth follows:] 
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If Climate Change Is Happening Now, What Do We Do? 


Chairman Boxer, Ranking Member Vitter, members of the Committee, I am honored to 
be invited to testify before you today on climate change. 

1 am a senior fellow at the Manhattan Institute. From 2003 until April 2005 I was chief 
economist at the U.S. Department of Labor. From 2001 until 2002 I served at the 
Council of Economic Advisers as chief of staff. I have served as Deputy Executive 
Secretary of the Domestic Policy Council under President George H.W. Bush and as an 
economist on the staff of President Reagan's Council of Economic Advisers. 

Is climate change happening now? Since 2003 global temperatures appear to have 
reached a plateau.^ With rising greenhouse gas emissions from Asia and other 
emerging economies, many predicted that temperatures would continue to rise. Why 
they have not done so is a puzzle. 

With an apparent stall in global warming, the focus has switched to "climate change." 
For instance, on July 11, 2013, the Department of Energy issued a report entitled U.S. 
Energy Sector Vulnerabilities to Climate Change and Extreme Weather. The report projects 
increases in storm and flood frequency. 

However, a review of the data over the past 100 years does not show a steady increase 
in major storms such as hurricanes, nor a steady increase in the number of floods, even 
though greenhouse gas emissions increased. The National Oceanic and Atmospheric 
Administration shows the number of hurricanes over the past 100 years has been 
volatile, with no clear trend, see Figure 1. There were seven floods reported by the 
NOAA's Mid-Atlantic River Forecast Center in 2012, the precise number reported in 
1912. In between, some years have shown higher numbers, others have shown lower 
numbers. The data have been sporadic at best, as shown in Figure 2. 

Despite Congress's decision not to pass cap-and-trade legislation, on June 25, in a 
speech at Georgetown University, President Obama called for similar regulatory 
measures to reduce greenhouse gases. He announced that he will use his executive 
powers to reduce greenhouse emissions from existing power plants, as well as future 
plants. He also plans to increase efficiency standards for appliances and authorize the 
placement of wind farms and solar power plants on federal lands. He asked the 
Department of Defense to install 3 gigawatts of renewable power on bases. He 


' National Aeronautics and Space Administration, Global Land-Ocean Temperature Index, 
http:/ / data.giss.nasa.gov/yistemp/ graphs v3/Fig.A2.txt 
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announced that over the next 7 years, 20 percent of the energy the federal government 
will consume will come from renewable sources. He mentioned plans for federal tax 
dollars to fund building infrastructure, such as seawalls for communities. 

The 111* Congress failed to pass legislation to regulate emissions in 2009-2010, when 
Democrats had majorities in the House and Senate. The cost of the legislation is a major 
reason for the failure of the Waxman-Markey and Kerry-Lieberman "cap-and-trade" 
bills, which would have capped emissions and encouraged firms to buy and sell rights 
to pollute. 

The bill would have required EPA to shrink greenhouse gas allowances steadily to 2050. 
When any year's emissions would have exceeded a firm's cap, the firm would have to 
purchase allowances from the government or other companies. That is a tax under 
another name, driving up costs that would be passed on to consumers. 

The co.sts of the Kerry-Lieberman and Waxman-Markey bills were too large for a 
Democratic Congress to support, even with Obama's backing. The revenues from the 
bills, about $646 billion over 8 years, would have at that time been the largest tax 
increase in liistory. 

Even if rising greenhouse gas emissions are affecting the climate, actions by the United 
States will not be helpful in the absence of changes by China and India. The U.S. global 
share of greenhouse gases is 17 percent. 

Other countries are increasing emissions. China, India, and Germany are expanding 
coal consumption, according to the International Energy Agency. Global coal use will 
rise by 1.2 billion tons in five years. "By 2017," according to a December 2012 lEA report, 
"coal will come close to surpassing oil as the world's top energy source."^ Mr. Obama's 
reductions in U.S. emissions, with their associated costs, will just be a drop in the global 
bucket. 

Polls show that many believe protecting the environment is less important to 
Americans than economic growth.® With the slowdown in many measures of global 
warming over the past decade, climate change is playing second fiddle to jobs. 
Americans know that no reduction in global warming will occur if America reduces 
greenhouse gases without similar action by China and India, and these countries have 
not agreed to comparable steps. 


^ International Energy Agency, Medium-Term Coal Market Report, December 2012, 
http://www.iea.Org/pubIications/medium-termreports/#coal . 

Gallup Poll, April 2013, http:/ /www.gallup.com/poH/161594/americai'i5-prioritize-econQmv~ 
environment.asox . 
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U.S. greenhouse gas emissions have been declining since 2007, and fell by 1.6 percent 
between 2010 and 2011, the Envirorunental Protection Agency announced earlier this 
year."* Required use of alternative energy technology might reduce greenlrouse gas 
emissions further, but the new technologies make fuel and electricity more expensive, 
reducing economic growth and adversely affecting employment. 

The message that government can create more total jobs by requiring more costly 
teclinology is seductive but empty. Yes, some Americans might be employed building 
the technology, but others lose jobs due to more expensive energy. 

Although President Obama advocates green jobs, the Labor Department's green jobs 
survey for 2011, released in March 2013, found only 3.4 million such jobs, despite $500 
million in the stimulus bill for green jobs training. By the end of 2011, combined 
expenditures of the Energy Training Partnership, Pathways out of Poverty, and State 
Energy Sector Partnership green jobs stimulus programs totaled $257.3 million. 
However, only 5,400 new jobs through the programs were retained at least 6 months, 
yielding a cost of $47,754 per job. The Bureau of Labor Statistics has armounced that it 
will discontinue its green jobs survey due to the sequester. 

However, the White blouse website writes in its 4**' report on the stimulus "A central 
piece of the ARRA is more than $90 billion in government investment and tax 
incentives to lay the foundation for the clean energy economy of the future" and 
references "$3 billion for Green Innovation and Job Training to invest in the science, 
technology, and workforce needed for a clean energy' economy."^ The most recent 
quarterly report does not mention the Green Innovation and Job Training funding.^ 

Tire $90 billion includes items like the loan guarantee money (some of which will be 
recovered), and other items like grants for weatherizing and retrofitting. 

The president's climate change measures will reduce economic growth by raising 
energy prices. As well as reducing jobs in the mining industry — over 100 coal-fired 
power plants have closed since the beginning of 2010 — it will also discourage energy- 
intensive manufacturing. 


* Environmental Protection Agency, Inventory of U.S. Greenhouse Gns Emissions and Smks: 1990-2011, April 
12, 2013, http:/ / www.epa.gov/ climatechange/Pownloads/ gheemi55ion5/US-GHG-Inventorv-2013- 
Main-Text.pdf, p. 26. 

* Council of Economic Advisors, Recovery Act Fourth Quarterly Report - The Public Investment Provisions of the 
Recovery Act, 2010, httD://www.wh itehouse.gov/administration.teop/cea/factsheets-reDorts/economic-impact-arra- 
4th-quarterlv-report/section-4#14 . 

'' Council of Economic Advisors, The Economic Impact of the .American Recovety And Reinvestment Act of 2009: 
Ninth Quarterly Report, February 1, 2013, 

http://wwvv.whitehou$e.gov/sites/defauit/files/docs/cea 9th arra report final pdf.pdf 
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Manufacturers are returning to America due to low-cost energy, and the president's 
proposals will drive them away and discourage others. The new French Vallourec Star 
pipe mill in eastern Ohio is making tubes for the electric pipe industry. Other 
companies making similar investments are Luxembourg's Tenaris and China's Tanjin 
Pipe. Royal Dutch Shell is building a $4 bUlion ethane cracker plant in Pennsylvania, 
and is planning on hiring 5,000 construction workers. 

Since 2009, the German chemical company BASF has invested more than $5.7 billion 
into North America, including a formic acid plant under construction in Louisiana. 
BASF officials say that energy prices in America are lower than in Europe, where 
fracking is discouraged. 

Other European countries planning to invest in America due to low energy prices 
include Austrian steelmaker Voestalpine (an iron-ore processing plant in Texas), and 
South Africa-bases Sasol (a natural gas to diesel conversion plant in Louisiana). 

If these companies run into difficulties, their investors and shareholders will bear the 
losses. But when the government picks investments in risky new teclmology, as the 
president recommends, taxpayers and the federal budget lose if the projects fail. Of the 
33 energy loan guarantees made since 2009 under the Energy Department's programs, 
30, or over 90 percent, have shown signs of trouble, ranging from missed production 
goals to bankruptcy filings. 

Companies which received loans or grants from the Energy Department during the 
Obama administration then filed for bankruptcy include Solyndra, Abound Solar, A123, 
Enerl, Evergreen Solar, Solar Trust of America, Energy Conversion Devices, and Beacon 
Power. Grant recipients Ecototality, SunPower, and Smith Electric have reported losses. 

The Inspector General of the Energy Department, Gregory Friedman, found that 
employees of LG Chem, a battery manufacturer in Holland, Michigan, "spent time 
volunteering at local non-profit organizations, playing games and watching movies 
during regular working hours." LG Chem, meanwhile, sold batteries made in South 
Korea to U.S. firms rather than producing the batteries in Michigan, 

Raising the cost of energy at any time is poor economic policy, but especially when 
economic growth is slow. After four years of economic "recovery," U.S. ararualized 
GDP growth was f .8 percent in the first quarter of 2043. America has 2.1 million fewer 
nonfarm payroll jobs than in December, 2007, the start of the recession. Now is not the 
time for Obama to overrule Congress and slow the economy further. 

Electricity from natural gas, of which America has a 200-3'ear supply, is less expensive 
than electricity produced from alternative fuels. The U.S, Energy Information 
Administration has estimated that the average levelized cost for natural gas-fired plants 
entering service in 2018 is $67 per megawatt hour, compared to $144 per megawatt hour 
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for solar-powered plants, $87 per megawatt hour for wind power, and $1]1 per 
megawatt hour for biomass. ^ 

The bottom line: households have far liigher electricity bills using alternative energj' 
than natural gas. 

This disproportionately affects low-income Americans, who spend a higher share of 
their income on energy, as shown in Table 1 and Figure 3. Data from the Labor 
Department relea.sed September 2012 show those in the lowest fifth of the income 
distribution spend an average of 24 percent of income on energy, compared to 10 
percent of income for those in the middle fifth, and 4 percent of income for those in the 
top fifth. 

A CBO report shows that emissions reduction programs would cause job losses in coal 
mining, oil and gas extraction, gas utilities, and petroleum refining. In addition, 
workers' wages adjusted for inflation would be lower than otherwise because of the 
increase in prices due to a cap and trade program. CBO concludes that some workers, 
therefore, would leave the labor market, because at the new lower wages they would 
prefer to stay home.^ 

Any reader of the CBO report would realize that it is not in the interests of American 
workers to embark on an emissions reduction program with our current high 
unemployment rate. According to CBO, "While the economy was adjusting to the 
emission-reduction program, a number of people would lose their jobs, and some of 
those people would face prolonged hardship." Workers laid off in declining industries 
would find it hard to get new jobs. 

The CBO report points out that "In cases in which a shrinking industry was the primary 
employer in a community, the entire community could suffer." The tax base would 
dwindle and real estate would lose its value as unemployed workers moved elsewhere. 
The community's personal income would diininish and real estate values would fall as 
the jobless moved away. 

That is why a carbon tax would harm the U.S. economy. 

A $15 tax per metric ton of carbon would result in an increase in gasoline prices of $.15 
cents per gallon, 75 cents per thousand cubic feet of natural gas, $6.45 cents per barrel of 
oil, and $28.50 per ton of coal. A $50 carbon tax rate would raise the price of gasoline by 


” U.S. Energy Information Administration, Levelized Cost ofNeiu Generatmi Resources in the Annual Energy 
Outlook 2013, January 28, 2013, http: / / www.eia.gov/ forecasts/ aeo/electridty generation.cfm . 

^ Congressional Budget Office, Hoiu Policies to Reduce Greenhouse Gas Emissions Could Affect Employment, 
May 5, 2010, http:/ / www-cbo.gov/ sites/ default/ files /cbofiles/ ftpdocs/lQ5xx/ doclQ564/ Q5-Q5- 
capandtrade brief.pdf . 
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50 cents per gallon, natural gas by $2.50 per thousand cubic feet, oil by $21 .50 per barrel, 
and coal by $95 per ton.’ 

The carbon tax is a favorite of many academic economists for restructuring the tax 
system.io Proponents suggest that the tax be used to replace other taxes, such as the 
individual income tax, the corporate income tax, or a Kerry-Lieberman-style cap-and- 
trade system. 

However, as tax practitioners know, a carbon tax is complex to set up. It requires 
adjustments to make sure that the tax is not unduly regressive and does not encourage 
consumption of imports relative to domestic production. A carbon tax without such 
offsets would be another add-on levy, with exemptions for friends and punishments for 
enemies. 

A carbon tax raises the price of energy and so discourages consumption and 
production, as manufacturers choose to locate elsewhere. 

One major problem with the carbon tax is that it is regressive. Since low-income people 
use more energy as a percent of their income than high-income people, a switch to a 
carbon tax would have to be accompanied by transfers to low-income groups. 

Academics suggest that offsets be returned to taxpayers tlirough lower income taxes, 
perhaps with the proceeds going chiefly to low-income households (individuals and 
families), which are disproportionately hurt by what is in essence an energy 
consumption tax. This could be done by adjustments of the income tax. 

However, low-income earners are not required to file returns, and they would have to 
do so in order to be identified and compensated. That means extra work for them, and 
for the Internal Revenue Service.’^ And, as recent events have shown, the IRS is not 
prepared to take on more responsibilities with its current level of funding. 

Another problem is that carbon-intensive sectors, such as coal, would be the biggest 
losers under the new tax. Politicians from coal-producing regions are influential in 
Congress and they would demand a share of revenues. 

Finally, a carbon tax would raise the prices of energy-intensive goods relative to 
imports from countrie.s without carbon taxes. So Americans would prefer to buy 
imports, and American firms would lose business. Proponents of the tax suggest 

^ Ramseur, .Jonathan L., Jane A, Leggett, and Molly F. Sherlock, Carbon Tax; Deficit Reduction and Other 
Considerations, Congressional Research Service, September 17, 2012, p. 1 1, 
http://\vww.fas.Qrn/s2p/crs/misc/R4273 1 .pdf . 

Carbon Tax Center, "Supporters," March 24, 2012, httD://www.carbontax.Qrg/who-5upports/ . 

' ^ Dinan, Terry, OffselUng a Carbon Tax 's Costs on Low-Income Households. Congressional Budget Office 
Working Paper Series, November 2012. http://www.cbo.gQv/sites/default/fiies/cbofiles/attachments/l 1- 
1 JLowIncomeOptions-p df. 



164 


putting tariffs on imports in proportion to their carbon content so that American 
companies will not be at a disadvantage. But the precise quantities are complex to 
calculate, and such tariffs might be illegal under World Trade Organization regulations. 

So for a carbon tax to make our tax system more efficient, its revenues would have to be 
used to offset other taxes in the economy. Its negative effects on low-income Americans 
and on energy-intensive regions would have to be ameliorated. Some border 
adjustment would have to be made so that domestic goods were not disfavored. 

But the legislative process makes it difficult to craft a carbon tax with these athibutes. It 
is more likely that any tax on carbon would be an additional tax. It would hurt the poor 
and raise domestic prices relative to prices of imports. 

To reduce global greenhouse gas emissions in a less costly manner, America could 
assist China and India develop shale gas from hydrofracturing and build natural-gas 
fired plants to reduce their reliance on coal. Or, America could ship coal to China, 
because U.S. coal burns cleaner than Chinese coal. The majority of China's coal (54 
percent) is bituminous, which has a carbon content ranging from 45 to 86 percent.’^ On 
the other hand, 47 percent of the U.S.'s coal, a plurality, is subbituminous, which 
contains a carbon content of only 35 to 45 percent.i-’ 

Congress could fund research into geoengineering measures. More needs to be done to 
study solar radiation management, which potentially diminishes the warmth caused by 
the sun's rays. This could be done by injecting fine sulfur particles or other reflective 
aerosols into the upper atmosphere to reflect incoming radiation, or spraying clouds 
with salt water to increase their reflectance. 

Clouds seeded with salt water would be thicker, and would reflect more heat back 
toward the sun, away from Earth. Cooling effects — as well as other, adverse 
consequences — have been observed after volcanic eruptions. 

Another avenue of research is to explore making the surface of the planet more 
reflective, by brightening structures and painting roofs white, as well as increasing the 
reflectivity of deserts and oceans. 

Such measures would cost a fraction of what cap-and-trade regulations and therefore 
do less damage to the economy. 

Thank you for allowing me to testify today. I would be glad to answer any questions. 


'"U.S Energy Information Administration, International Energy Outlook 201 1 , Table 10, 
http:/Avww.eia.gov/forecasts/ieo/table I O.cfm . 

' ' U.S. Energy Information Administration, Subbituminous and bituminous coal dominate US- coal production^ 
2011, http: //w\vw.eia.gov/todavinenergv/detail.cfm?id=2670, f 



165 








167 



OJ 

H 


Highest 20 
percent 

$153,326 

$659 

0.4% 

CO 

'sD 

00^ 

rH 

1.2% 

$4,073 

2.7% 

$6,595 

4.3% 

Fourth 20 
percent 

$72,169 

(N 

0.7% 

$1,603 

2.2% 

$3,295 

4.6% 

o 

CO 

in 

7.4% 

Third 20 
percent 

$45,563 

$386 

■^,0 

CO 

o’ 

ON 

CN 

rH 

3.1% 

ON 

VD 

CN 

5.9% 

ON 

o 

in 

9.9% 

Second 20 
percent 

$27,230 

00 

CO 

CO 

1.2% 

$1,234 

4.5% 

t — > 

CO 

On 

rH 

£/> 



7.3% 

$3,553 

13.0% 

Lowest 20 
percent 

o 

o' 

rH 

$243 

2.4% 

$985 

CO 

d 

$1,227 

12.2% 

$2,455 

24.4% 

All 

households 

$61,673 

$420 

d 

$1,423 

2.3% 

$2,655 

4.3% 

CO 

d 

7.3% 


Income after taxes 

Natural gas 

S 

8 

e 

a 

Electricity 

Share of income 

Gasoline and motor oil 

Share of income 

Sum of natural gas, electricity, and gasoline and motor oil 

Share of income 


o 

CN 


s 


uo 


u 


. « 
tJD-Z! 

•G iS 

^ IX) 

^ 2 
o 

i-i CC 

V4-I 

O Mh 

o 


u 


p=i a 

i 

s ^ ^ 

c/3 td 3 

a) kJ u 

3 

C CJ 
U dJ P 

S S 'S 

t; ■£ 

^ TO £ 
TO ^ r- 

j. QJ C 

o D B 

B b G 
^ n B 

Z c8 S 



168 





169 


Senator Boxer. Thank you. 

And last, but not least, Dr. Robert P. Murphy, Senior Economist, 
Institute for Energy Research. 

STATEMENT OF ROBERT P. MURPHY, SENIOR ECONOMIST, 
INSTITUTE FOR ENERGY RESEARCH 

Mr. Murphy. Chairman Boxer, Ranking Member Vitter and 
Members of the Committee, thank you for the opportunity to testify 
today on this important topic. 

The social cost of carbon is a concept that was developed in the 
academic literature on the economics of climate change. So far, it 
has been used to help justify over 35 Federal regulations or some- 
times more than 20 percent of the alleged benefits of these regula- 
tions are derived from the social cost of carbon. 

Now, as I will explain, the Administration’s calculation or esti- 
mate of the social cost of carbon is malleable and arbitrary and 
therefore is not appropriate for the Federal Government to use to 
justify regulations. A large fraction of the alleged benefits from re- 
ducing carbon dioxide emissions are incredibly speculative as they 
occur in 50, 100 or even 250 years in the future. 

As I will explain, the estimated size of the social cost of carbon 
is heavily dependent on the discount rate that is used in the anal- 
ysis, and the Administration on this point has ignored OMB’s guid- 
ance. 

In fact, this concept is so open-ended that we can generate esti- 
mated social cost of carbon that are very high, or close to zero, or 
even negative just by adjusting some key parameters. What this 
means is that the economists can produce just about any estimate 
of the social cost of carbon desired. 

Now, in theory, the social cost of carbon quantifies in dollar 
terms the damages from emitting an additional unit of carbon diox- 
ide because of its presumed acceleration of future climate change. 
As I have said, it has been used to justify policies so it is imposing 
stricter fuel economy standards by giving quantifiable benefits in 
dollar terms from these policies’ impact on emissions. 

The social cost of carbon has been in the news lately because just 
recently, in May, the Administration’s working group, without pub- 
lic comment or notice, dramatically increased its headline estimate 
of the social cost of carbon by around 50 percent from its previous 
estimate that was made back in 2010. Back then, it estimated 
about $22 per ton of C02 and then now it just bumped it up to $33 
a ton, just in May. 

Now, to understand where these numbers come from, let me 
briefly explain how the working group generates its figures. First, 
they selected three popular models, computer models, from the lit- 
erature of the Global Economic and Climate System, and then they 
used those models to run thousand of simulations through the year 
2300. 

Now, what may surprise you is in these computer simulations 
chosen by the working group under certain scenarios common diox- 
ide emitted today can sometimes produce net benefits to human- 
ities because, just for example, modest warming can boost agricul- 
tural productivity, reduce coal-related deaths in the winter and 
lower heating bills. 
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But eventually in these models, they assume that an extra ton 
of emissions today will start producing net damages. The social cost 
of carhon then is an estimate of that flow of possible up-front bene- 
fits then followed by a flow of damages through the year 2300. 

So, given this set up of how they compute this number, the dis- 
count rate that we use in the analysis will have a huge impact. 
Just to give you an example, in the working group’s May estimate, 
the current social cost of carbon is only $11 per ton if we use a 5 
percent discount rate, but it is $52 ton if we use a 2.5 percent dis- 
count rate. 

So, I want to stress that this range in the estimate from $11 up 
to $52 a ton, that has nothing to do with the climate science. That 
range itself is driven entirely by just changing the discount rate 
from 5 percent down to 2.5 percent. 

So, you can see in this context how important that choice of dis- 
count rate is. And on this matter, it is relevant that the working 
group explicitly disregarded OMB’s clear guidance that when pro- 
viding cost benefit analysis of Federal regulations, one of the esti- 
mates should be computed with a discount rate of 7 percent. 

Now, without seeing the actual underlying data we cannot know 
for sure what the results would have been from the working 
group’s analysis had they reported it at 7 percent, but it probably 
would have produced a social cost of carbon again following all of 
their other procedures and just reporting it using 7 percent, a so- 
cial cost of carbon close to zero, in which case the Administration’s 
rationale for limiting emissions would collapse. 

0MB also required that cost benefit analysis be conducted in 
terms of domestic impacts with the global impacts merely being op- 
tional. Yet again, the working group disregarded this clear guid- 
ance and just reported the glob^al figure. 

Just to ^ve you an example of the impact of that choice, the re- 
cent headline figure from the May report of $33 a ton is a global 
figure. Had they reported just the domestic social cost of carbon, 
it could have been as low as $2 per ton using the working group’s 
own range of adjustment factors to go from global to domestic. 

So, in summary, the social cost of carbon is not an objective fea- 
ture of the world that is out there that we are waiting for econo- 
mists to go measure and then give feedback to policymakers. Rath- 
er, it is generated within computer simulations that make projec- 
tions centuries into the future. 

Even more troubling, the working group disregarded two 0MB 
guidelines on how to compute and report these figures. Clearly, 
Federal policy should not be formed on the basis of such a dubious 
concept. 

Thank you. 

[The prepared statement of Mr. Murphy follows:] 



171 



Written Testimony of 
Robert P. Murphy, Senior Economist, 
Institute for Energy Research 
Before the 

Senate Committee on Environment and Public Works 
On the Matter of 

“The ‘Social Cost of Carbon’: Some Surprising Facts” 
July 18, 2013 


1. About lER 

The Institute for Energy Research (lER) is a not-for-profit organization that 
conducts intensive research and analysis on the functions, operations, and government 
regulation of global energy markets. lER maintains that freely-functioning energy 
markets provide the most efficient and effective solutions to today’s energy and 
environmental challenges and, as such, are critical to the well-being of individuals and 
society. 

Founded in 1989 from a predecessor nonprofit organization, lER is a public 
foundation under Section 501(c)(3) of the Internal Revenue Code and is funded entirely 
by contributions from individuals, foundations, and corporations. Headquartered in 
Washington, D.C., lER supports public policies that simultaneously promote the welfare 
of energy consumers, energy entrepreneurs, and taxpayers. 
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2. Robert P. Murphy Resume 

Robert Murphy earned his Ph.D. in economics from New York University in 
2003, From 2003 "■ 2006 he taught economics at Hillsdale College. After three years 
teaching, Murphy left academia for the private sector, taking a job with Laffer 
Investments. In this capacity, Murphy maintained and improved stock selection models, 
and also helped write research papers for clients. 

In the summer of 2007 Murphy joined lER as an economist. His academic 
research has focused on climate change economics, specifically the proper discount rate 
to use when evaluating mitigation policies. He has published an academic paper 
analyzing the assumptions of William Nordhaus’ “DICE” integrated assessment model of 
the global climate and economic system,' and has prepared a study for lER on carbon 
“tax swap” proposals.^ 

3. The “Social Cost of Carbon”: Definition and Importance 

According to the White House Interagency Working Group assigned to the 
project, the social cost of carbon is defined as 

an estimate of the monetized damages associated with an incremental increase in carbon emissions 
in a given year. It is intended to include (but is not limited to) changes in net agricultural 
productivity, human health, property damages from increased flood risk, and the value of 
ecosystem services due to climate change. [Working Group May 2013, p. 2]’ 

The quantitative estimates of the social cost of carbon (SCC) are extremely 
significant. The Working Group document itself states that the purpose of the SCC 
estimates “is to allow agencies to incorporate the social benefits of reducing carbon 
dioxide (CO 2 ) emissions into cost-benefit analyses of regulatory actions that impact 
cumulative global emissions.” Some obvious examples of the application of the SCC 
estimates are fuel economy standards, EPA greenhouse gas regulations, efficiency 
standards for household appliances, and programs to subsidize so-called “alternative” 
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energy sources and transportation technologies. Critics of the Keystone XL pipeline have 
recently called for a second look into the environmental impact of the project, citing the 
see as one of the justifications for a revised assessment. 

Through its role in justifying regulations and other policy actions that will restrict 
carbon dioxide emissions, the estimate of the SCC could have profound impacts on both 
industr}' and consumers. 

4. The “Social Cost of Carbon” Is Not an “Objective” Measurement But 
Instead a Malleable Concept Dependent on Modeling Assumptions 

Because of the significant impact it could have on energy prices and other 
economic conditions, it is crucial that citizens and policymakers alike realize that the 
SCC is a very' malleable figure. It is not analogous to a physical constant such as the 
charge on an electron or the boiling point of water, with scientists coming up with ever 
more precise estimates of a feature of nature that is “out there” to be measured. Instead, 
the estimation of the SCC relies on computer simulations of the economy and climate 
system for hundreds of years into the future, and furthermore depends on many subjeetive 
modeling assumptions. As I will demonstrate, these assumptions can have an enormous 
impact on the final number, meaning that an analyst can generate just about any SCC he 
or she wishes by adjusting certain parameters. 

Perhaps more significant, when reporting various estimates of the SCC, the White 
House Working group explicitly disregarded two default guidelines provided by the 
Office of Management and Budget (OMB) for cost/benefit analysis. Had the Working 
Group heeded both guidelines, the officially reported SCC would be virtually $0 if not 
negative, meaning that there would be no justification for government restriction of 
carbon dioxide emissions. 

A. Choice of Discount Rate 

When estimating the social cost of carbon (SCC), the choice of discount rate is 
crucial, because the computer simulations of large climate change damages occur decades 
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and even centuries in the future, and also because some models show' net benefits from 
global warming through the year 2050. Indeed, the patterns in the output of the Working 
Group’s own computer runs suggest that their approach shows net external benefits from 
global warming in the early years. Therefore, the rate at w'hich we discount future 
impacts (both positive and negative) into present monetary terms will have an enormous 
impact on the estimated SCC. For example, in the May 2013 Working Group update, the 
see in the year 2010 was reported as SI 1/ton at a 5% discount rate, but $52/ton at a 
2.5% discount rate. In other words, cutting the discount rate in half caused the reported 
see to more than quadruple. Policymakers and citizens should realize just how 
influential the choice of discount rate is, when it comes to the See. 

The Office of Management and Budget writes instructions for federal agencies in 
regulatory analysis. These are called “0MB eirculars.” 0MB eircular A-4‘’ (relying in 
turn on eircular A-94) states that “a real discount rate of 7 percent should be used as a 
base-case for regulatory analysis,” as this is the average before-tax rate of return to 
private capital investment. However, Circular A-4 acknowledges that in some cases, the 
displacement of consumption is more relevant, in which case a real discount rate of 3 
percent should be used. Thus it states: “For regulatory analysis, you should provide 
estimates of net benefits using both 3 percent and 7 percent.” Note that Circular A-4 does 
not say that a discount rate should be chosen based on the impacts; instead it says quite 
clearly that estimates should be made using both rates. 

In the economics of climate change academic literature, there are disputes over 
the proper discount rate, with some economists arguing that veiy low rates should be 
used in order to place future generations on a nearly equal footing with the present 
generation in policy analy.sis. Circular A-4 and the White House’s primer on Circular A- 
explicitly cited the w'ork of Martin Weitzmem, one of the leading scholars in the field 
on this issue, who argues for a low discount rate in climate change analysis.'’ 
Nonetheless, after this discussion the 201 1 primer still concluded: 

If the regulatory action will have important intergenerational benefits or costs, the agency 
might consider a sensitivity analysis using a lower but positive discount rate, ranging 
from 1 to 3 percent, in addition to calculating net benefits using discount rates of 3 
percent and 7 percent. ["Regulatory Impact Analysis: A Primer,” p. 12, bold added.] 
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Yet even though the guidance from OMB was quite explicit on this point, both the 
initial White House Working Group report from 2010, as well as the recent update in 
May, did not report the SCC using a 7 percent discount rate; they only used discount rates 
of 2.5, 3, and 5 percent. 

This omission of a 7 percent figure masks just how dependent the SCC is on 
discount rates. As indicated in Figure 1 from the May 2013 update, when the Working 
Group used a discount rate of 5 percent, more than a fifth of the computer simulations 
reported a SCC that was near-zero or even negative, and that was for the year 2020. (See 
the three left-most blue bars in Figure 1 below.) If the Working Group ran the computer 
models again, this time using a 7 percent discount rate and an earlier reference year such 
as 2015, presumably a larger fraction of simulations would register zero or negative 
values for the SCC, so that the mean result would itself be closer to zero — or conceivably 
even negative, meaning that carbon dioxide emissions conferred extra benefits on 
humanity. 


FIGURE 1. SOCIAL COST OF CARBON AT VARIOUS DISCOUNT RATES. 



SOURCE: Figure 1 in May 2013 White House Working Group on Social Cost of Carbon. 
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My point in this discussion is not to argue for or against a particular discount rate. 
Rather, I am demonstrating how crucial this apparently innocuous modeling choice is. 
Further, in neglecting the clear guidance from 0MB on reporting costs and benefits using 
a 7 percent discount rate, the Working Group on Social Cost of Carbon has misled 
policymakers, most of whom probably had no idea of the significance of this parameter. 
If the choice of discount rate means the difference between a SCC of $50/ton versus zero, 
this is clearly a matter that should not be left to a handful of regulators to decide. It 
underscores my claim that the “social cost of carbon” is not an objective empirical feature 
of the world, but is rather a very malleable figure dependent on subjective modeling 
assumptions, and can be made large, small, or even negative depending on parameter 
choices. 

B. Domestic versus Global Social Cost of Carbon 

Related to its decision regarding discount rates, the Working Group has also 
neglected clear 0MB guidance to report costs and benefits from a domestic perspective. 
As the original 2010 Working Group report admits: “Under current 0MB guidance 
contained in Circular A-4, analysis of economically significant proposed and final 
regulations from the domestic perspective is required, while analysis from the 
international perspective is optional” (p. 10). Nonetheless, the Working Group goes on to 
explain why it will instead use a global perspective in reporting its estimates of the SCC. 

Were the Working Group to present its main findings from the domestic 
perspective, the impact would be striking. Using two different approaches, the Working 
Group in 2010 “determined that a range of values from 7 to 23 percent should be used to 
adjust the global SCC to calculate domestic effects. Reported domestic values should use 
this range” (p. 1 1). 

When the May 2013 update came out, the headline media reports typically 
focused on the SCC figure for the year 2010 at a 3 percent discount rate, which was 
$33/ton; this value was often reported as “the” social cost of carbon. Yet this was a 
global estimate of the SCC. If instead the default reports were expressed from the 
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domestic perspective, then the same 2010 figure at a 3 percent discount rate would only 
have been in the range of $2 to $8 per ton. 

To see the significance of this decision by the Working Group, consider the 
following scenario: Suppose the EPA issues a new regulation that causes private industry 
to restrict carbon emissions, and that the compliance costs (in terms of forfeited economic 
output in the U.S, because of the new regulation) work out to $25/ton. Using the Working 
Group’s recent headline SCC estimate of $33/ton, this regulation would apparently pass a 
cost/benefit test, because the S25 cost to American industry for every ton of restricted 
emissions would be counterbalanced by $33 in avoided future climate change damage. 
However, Americans would still on net be hurt by the regulation, as they would only 
receive $2 to $8 of the stipulated benefits (i.e. avoiding the domestic social cost of carbon 
on each ton no longer emitted), while suffering the full $25 in compliance costs. 

To be sure, as with the discount rate, here too the Working Group gave a 
justification for its decision to report only the global SCC, rather than following 0MB 
guidelines. I am bringing up this issue merely to show the huge impact their decision has, 
so that policymakers understand this decision will allow regulations to appear to pass 
cost/benefit tests when they actually do not confer net benefits on Americans. 

5. Conclusion 

The American public and policymakers alike have been led to believe that the 
social cost of carbon is an objective scientific concept akin to the mass of the moon or the 
radius of the sun. However, although there are inputs from the physical sciences into the 
calculation, estimates of the social cost of carbon are heavily dependent on modeling 
assumptions. In particular, if the White House Working Group had followed 0MB 
guidance on either the choice of discount rate or reporting from a domestic perspective, 
then the official estimates of the current SCC would probably be close to zero, or 
possibly even negative — a situation meaning that (within this context) the federal 
government should be subsidizing coal-fired power plants because their activities confer 
external benefits on humanity. 
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The reason for this outcome is that some computer models show significant 
benefits of global w'arniing through mid-century, and moreover the United States is 
poised to reap a larger share of the global benefits than the stipulated global damages 
from climate change. This is why following standard 0MB guidelines — by at least 
providing an estimate of the SCC that uses a 7 percent discount rate and looks at only- 
domestic impacts — would paint a completely different picture from the one that 
Americans have thus far seen. 

Clearly, the public and policymakers have not been fully informed on w-hat the 
economics profession actually has to say about climate change. Before justifying 
economically damaging regulations by reference to “the” social cost of carbon, 
policymakers must realize the dubious nature of this concept. 


' Murphy, Robert P. (2009) “Rolling the DICE: William Nordhaus' Dubious Case for a Carbon Tax.” The 
Independent Review, vol. 14, no. 2, Pall 2009, pp. 197-217. Available at: 
http://\y\vyy,independent.org/pdftir''tir_ I4_02_03_murphy.pdf. 

■ Murphy, Robert P. (2012) “Carbon ‘Tax Swap’ Deals: A Review and Critique.” Institute for Energy 
Research. November 2012. Available at: http:/.''wtvw.institutefprenergyresearch.org/wp- 
cpntent/up|oads/2012/l l/IER-Murphy-Carbpn-Tax-Swap-Deals-A-Reyiew-and-Critique.pdf. 

’ Interagency Working Group on Social Cost of Carbon. (2013) “Technical Support Document: Technical 
Update of the Social Cost of Carbon tor Regulatory Impact Analysis Under Executive Order 12866.” May 
2013. 

0MB Circular A-4 available at: http: /'WAvw.\vhitchouse.gov./omb.'circulars_aQP4_a-4. 

’ “Regulatory Impact Analysis: A Primer,” available at: 

http:.'/ww'w.vv'hitehpuse,gov/siteS''default,'files/omb'inforeg/regpohyircular-a-4_regulatory-impact-analysis- 

a-prinier.pdf. 

* See: http: 7ww vv.whitehouse.gov, sites''default/files.'omb''inforeg/regpol circular-a-4_regulator\ -impact- 
analysis-a-primer.pdf. 
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Response to 

Follow-Up Questions Concerning 
Dr. Robert P. Murphy’s 7/18/13 Testimony Before 
Senate Environmental Public Works Committee 
On “Climate Change: It’s Happening Now” Panel 
August 21, 2013 


The following is Robert P. Murphy’s responses to the follow-up questions from the EPW 
Committee. The following answers refleet Murphy’s views as an economist, and do not 
necessarily reflect the views of the Institute for Energy Research. 

Questions from Senator Sheldon Whitehouse 

1. Who has fonded the Institute for Energy Research since 2006, and in what amounts? 
Please supply a full list for the record. 

A: Please access and review at your discretion all publicly available IRS Form 990s for 
the dates you specify. The Institute for Energy Research complies with all disclosure 
requirements, consistent with federal and state laws governing tax-exempt non-profit 
organizations. 


2. In addition to the Institute for Energy Research, who has funded your policy research 
since 2005 and in what amounts? Please supply a fall list for the record. 
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A: Please access and review at your discretion all publicly available disclosure forms 
pertaining to grants, awards, and other compensation I have received from various 
corporations, foundations, and research organizations. 


Questi ons fro m Senator D avid Vitter 

1. Dr. Murphy, could you comment on the transparency of the Working Group ’s reports? 
For example, can you easily reproduce their results or see what the SCC [social cost of 
carbon — RPM] would be using a higher discount rate while holding everything else the 
same? 

A: In response to email inquiries, economists who worked on the Working Group report 
provided me with the necessary inputs to re-run the thousands of computer simulations 
(on the three different models) that they performed, in order to replicate their results. 
However, this would mean literally doing all of the work, from scratch, that the Working 
Group had to perform. Consequently, it would take a professional programmer (working 
with my oversight) perhaps a month of full-time work to be able to perform a simple 
calculation such as altering the discount rate and seeing how this changes the computed 
SCC. In the future, it would be much easier if the Working Group saves intermediate 
results, to make such permutations far simpler to perform by outside analysts, 


2. Can you explain the significance of the choice of discount rate? Can you explain the 
significance of using the global rather than the domestic perspective? 

A: As I explained in my testimony, the Working Group ignored two clear guidelines from 
0MB on how to report coshbeneflt calculations. The first was that an analysis with both a 
3% and a 7% discount rate should be used (instead the Working Group offered estimates 
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for 2.5%, 3% and 5%). The second guideline was that cost/benefit calculations should be 
expressed from a domestic perspective, but instead the Working Group exclusively 
reported the estimate from a global perspective. 

These decisions (to ignore the 0MB guidelines) have very significant impacts on the end 
results publicized by the Working Group. In particular, each decision inflates the social 
cost of carbon, meaning that federal regulations that reduce carbon dioxide emissions will 
have larger apparent benefits (using the higher SCC values) than if the SCC had been 
calculated in accordance with 0MB guidelines. 

To get a sense of the significance of these factors, consider that the Working Group in its 
May 2013 update' reported the SCC in the year 2015 at a 3% discount rate is at $38/ton 
of C02. Yet the SCC in 20 1 5 (the same year) at a 5% discount rate drops down to a mere 
$ 1 2/ton, a fall of 68 percent. We can’t know precisely what would happen to the SCC if 
we increased the discount rate by yet another 2 percentage points to 7%, but it would be 
much closer to SO/ton, removing the entire rationale for federal regulation of carbon 
emissions. 

(The reason the discount rate has such a dramatic effect on the measured SCC is that the 
computer models chosen by the Working Group show cither modest damage or even 
outright benefits from global warming for the first two degrees Celsius. Thus the harm of 
a ton of extra C02 emitted today, actually doesn’t “kick in” for a few decades. By using a 
higher discount rate, these distant damages weigh less heavily in present-dollar 
calculations.) 

As far as the domestic/global perspective, here the issue is that the alleged benefit of 
reducing carbon dioxide emissions is the reduction in future climate change damages. 
Since global warming is a global issue, the damage of projected climate change doesn’t 


‘ See 

http:/ /www.whitehouse.gOv/sites/de fault/files./om b/inforeg/soc ial cost o f carbon for ria 
_201 3_update.pdf. 
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just affect Americans, but the entire world. Consequently, when asking what are the 
(computer simulated) benefits of reducing emissions, the answer will be smaller if we 
restrict attention to the benefits that accrue to Americans. 

In practice, what this means is that a federal regulation that reduces carbon dioxide 
emissions could appear to pass a cost/benefit test when in reality Americans are hurt by it. 
This is because the benefits would be global, while the costs would largely be suffered by 
American firms and households. 


3. You have made a passing reference to a "negative" SCC? What does this mean? Are 
you saying the Working Group 's own simulations show benefits of carbon emissions? 

A: A negative SCC means that emitting an extra ton of carbon dioxide confers net social 
benefits on the world, above and beyond the benefits to the individual doing the emitting. 
It is the mirror image of the claim that emitting a ton of carbon dioxide confers net 
damages on other people, that the emitter does not recognize. 

In my testimony I pointed out that if the Working Group used a 7% discount rate, it 
conceivably could have derived a negative SCC. This is possible because one of their 
models, the FUND model, shows net benefits from global warming through about 2.7 or 
2.8 degrees Celsius. This is clear in the 2010 Working Group report,^ in Figure IB on 
page 10 (reproduced below): 


^ See: http:/ / www.whitehou s e.gov/sites/default/files/omb/ i nforeg/for-agencies/Social- 
C os t- of; Carbon -fo^^ 
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Figure IB: Aiiinual Consumption loss for Lowct Temperature Changes in DICE, FUND, and PAGE - 

0>'>. 

■— »— :4ic3fs«F 



To be clear, the green line in the figure above shows negative losses (i.e. gains) from 
global warming for temperature changes up to about 2.8 degrees Celsius. Thus, although 
the DICE and PAGE models show only damages for my amount of global warming, the 
FUND model (chosen by the Working Group because it is a leader in the peer-reviewed 
literature) shows net benefits for a modest temperature increase. This is why the discount 
rate plays such a large role in the estimated SCC, since the serious damages are not 
projected to occur until decades from now. 


4. Dr. Murphy, Lloyd’s of London recently surveyed almost 600 corporate executives 
about the risks faced by their businesses. Climate change was ranked #32, behind 
“piracy" but ahead of “space weather. ” High taxation was ranked #1. Regulation was 
ranked #5. 


a. Why do you think businesses placed high taxation as #1? 
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b. Why do you think they placed taxation, the sort of taxation that Chairman Boxer 
and Senator Feinstein propose, as the #1 risk they face? 

As the remarks above indicate, even the Obama Administration Working Group’s own 
chosen approach doesn’t show significant (net) damages from climate change until 
decades from now. It is therefore entirely reasonable that businesses would be more 
worried about immediate threats to their bottom line, meaning taxes loom far more 
heavily in their minds than climate change. 

Taxes are particularly worrisome for business leaders because there is little one can do to 
prepare for sudden shifts. Businesses can make forecasts about demand for their products, 
the world price of oil, and so forth, but there is little they can do if the government 
suddenly decides to raise tax rates. A sudden shift in the tax code can cripple what was 
otherwise a healthy business model. 


5. Do carbon emissions have benefits? Are they quantifiable? If so, were these benefits 
included in the development of the Social Cost of Carbon? 

A: Carbon dioxide emissions clearly have benefits to those responsible for the 
emissions — for example, the power plants generating eleetricity, or the motorists driving 
to work. However, these are “private” benefits that are already accounted for. 

In the academic treatment of public policy over climate change, the relevant issue is 
“social” costs and benefits, meaning costs and benefits that accrue to third parties. As 
explained above, there are indeed “social benefits” of carbon dioxide emissions, 
according to some leading models — including the FUND model, chosen by the Working 
Group to include in its .suite of models. 


Some of these “social benefits” include improved agricultural productivity, and lower 
heating bills as well as heat-related deaths in the winter (among the elderly, for example). 
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Indeed, it would be quite a coincidence if there were no “social benefits” from carbon 
dioxide emissions, since that would imply that the earth had been at the optimal (from a 
human viewpoint) level of C02 concentrations at the dawn of the Industrial Revolution. 
There is little reason to think that. Instead, a changing climate has many ramifications, 
some positive and some negative. 

The Working Group included some of these benefits implicitly with its inclusion of the 
FUND model. However, I would argue that in the climate change literature, there is a 
tendency to focus on the “negative externalities” rather than the “positive externalities,” 
meaning that in practice the SCC is skewed to focus on the downsides rather than the 
potential benefits of C02 emissions. 
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Senator Boxer. Thank you very, very much. 

So, I want to fill everybody in on what is happening on the fioor. 
We are trying to get an agreement, apparently, for a vote at 12:15. 
This puts a lot of pressure on us. We have got to get to our next 
panel. 

I talked to Senator Vitter and he and I agreed, if each of us could 
hold our questions to 4 minutes? So, hone in on the one issue that 
you care about, and the panel can answer succinctly, because we 
need to move on. 

I am going to say this. I am always interested in how these var- 
ious organizations you represent are funded. So I always look up 
all the five and obviously the Insurance Association is behind what 
you said and we looked at all of the others. 

I think it is important to note that the two Republican witnesses, 
there is nothing wrong with this, but I think it is important to note 
where the funding for your organizations comes from. In the case 
of Dr. Murphy, it is a, and I will put these documents into the 
record, it is the ExxonMobil Foundation and one of the main direc- 
tors on that board of directors is the Managing Director for Federal 
Affairs at the Koch Brothers. 

And Ms. Diane Furchtgott-Roth, who said she was not going to 
talk about carbon but she was definitely breathing it out which I 
think we knew but it was good to remind us of that, the Manhat- 
tan Institute has accepted almost $2 million from the Koch founda- 
tions and also huge amounts of money from ExxonMobil. 

I think it is just important to note because I take up what Sen- 
ator Sanders said and I do not think that it could be overlooked, 
that 98 percent of the scientists are saying one thing and 2 percent 
are saying something else. And yet, we have endless money behind 
the 2 percent, the few. And the tobacco companies tried that. They 
fought it. They took an oath to tell the truth. They lied. OK? And 
eventually, the truth came out. And eventually the truth will come 
out here. 

But my point is really repeating what my colleagues have stated. 
This is not a game. We are playing with the lives of the future gen- 
erations. I was at that wonderful dedication of the William Jeffer- 
son Clinton Building yesterday and I was researching what Teddy 
Roosevelt said over and over again in different ways. I do not have 
the exact quote. But what he said is we owe it to our children not 
to steal their resources. It is dangerous. It is wrong. He said it in 
a far more eloquent way that I am. 

So, I am taken with what you said, Mr. Golden, about doing 
things that make things worse. The Hippocratic Oath, do no harm. 
And I want to hone in on the Keystone XL Pipeline, but not really 
on the pipeline, the pipeline does not do any harm itself, it is what 
goes into it. 

So, I wanted you to explain to us about tar sands. To me, I have 
been told it is one of the dirtiest fuels on the planet and it would 
create at least 17 percent more carbon pollution than domestic oil 
and it could create 30 percent more carbon than domestic oil if the 
full range of products produced from tar sands crude, such as pe- 
troleum coke, is taken into account. 

I wanted to ask you, when you say, do not do anything to make 
it worse, are you thinking about that, tar sands? 
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Mr. Golden. That is a classic example and one of the most im- 
portant ones before us right now. That would tap into one of the 
largest carhon reserves on the planet. Yes, it is dirtier than conven- 
tional oil hut conventional oil is already causing the climate disrup- 
tion that we are seeing now. It would prolong the world’s addiction 
to fossil fuels and to oil in particular in ways that would make it 
impossible to solve climate change in the future by locking in long- 
term infrastructure decisions that prevent us from reducing our 
emissions as ambitiously as we need to. 

Senator Boxer. Thank you. Senator Vitter. 

Senator Vitter. Thank you very much. 

I want to go back to a focus of Senator Sessions which is a state- 
ment of President Obama and asking for the data, the science be- 
hind it. And again. President Obama said “The temperature 
around the globe is increasing faster than was predicted even 10 
years ago.’ Do any of the witnesses agree with that statement and, 
if so, what is the data set you rely on? 

Ms. Cullen. I think right now we need to focus on the fact that 
the warming is happening very, very quickly and as with respect 
to the projections of the future, we expect it to warm even more 
quickly as we go forward. So, with respect to President Obama’s 
specific statement, I cannot comment on that. But the bottom line 
is that greenhouse gases have continued to move quickly in the at- 
mosphere and the warming has continued. 

Senator Vitter. And so you think the surface temperature in- 
crease has continued in the last 10 to 15 years? 

Ms. Cullen. Well, as I mentioned in my testimony, I think it is 
important not to focus specifically on the atmosphere. So, as I said, 
warming has, the temperature rise has slowed in the atmosphere 
despite continued warm decades, record-setting decades, the warm- 
ing over the past 15 years has slowed but, it is 

Senator Vitter. And what would explain that? 

Ms. Cullen. Sir, explaining the fact that the atmosphere tem- 
perature rise has slowed is because the warming has gone into 
other component of our climate system, most notably the deep 
ocean. So, the warming has by no means stopped. It is merely pen- 
etrating into other aspects of our climate system and that is really 
important to note. 

Senator Vitter. OK. And Ms. Cullen, one narrative of this hear- 
ing seems to be that extreme weather is dramatically accelerating. 
Now, most of the folks telling that story and most of your testi- 
mony were about examples, anecdotal evidence. And that is rel- 
evant but that is obviously not a trend, that is not data, that is not 
science. So, what scientific trend would you point to with regard to 
extreme weather? 

Ms. Cullen. Sir, I think there are very clear trends that we can 
point to, both with respect to heat waves, for example, and heavy 
downpours. So, for example, in my part of the world, in the North- 
east, here was seen a roughly 73 percent increase in heavy 
downpours. Those heavy downpours have increased across the 
United States. 

Senator Vitter. Over what period of time? 
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Ms. Cullen. Starting in the 1950’s, moving forward. So, a very 
significant increase in heavy downpours that we can see in the ob- 
servational record. 

Senator Vitter. Would you point to any other metric besides 
heavy downpours? 

Ms. Cullen. I would say that we could point to several different 
metrics. We can see an increasing trend in flood magnitude. When 
we look at the U.S. as well, we can see that there has been an in- 
crease toward drought in the Southwest and that is being pushed 
by the fact that we are seeing less precipitation out West and we 
are seeing this increased heat in the West. 

Senator Vitter. Well, let me just show you some long-term 
trends that I think was made available to you because it is part 
of the testimony of one of our other panelists on panel two. And 
it seems to suggest a significantly different story and I just wanted 
you to react. Put those up, quickly. 

So, this is heat waves long term. This is drought, long term, the 
whole 20th Century. 

Ms. Cullen. Sir, I think this is an important issue. 

Senator Vitter. Let me just walk through it. 

Ms. Cullen. Sure. 

Senator Vitter. These are wildfires, obviously peak here but re- 
cently a change. 

Senator Boxer. We are going to have to keep it moving, David. 

Senator Vitter. Sure. These are cyclone landfalls globally and 
these are hurricane landfalls in the U.S. 

Senator Boxer. We have to move it on. 

Senator Vitter. OK, I would just like Dr. Cullen’s reaction to 
that. 

Senator Boxer. OK, Dr. Cullen, would you respond? 

Ms. Cullen. Yes. I think there is a really quick response to this 
and that is it is really important for us to not look at the Nation 
as this average, that what we are seeing now is how the warming 
is in specific regions. So, in the Southwest we are seeing this in- 
crease in drought and wildfires, in the Midwest and in the North- 
east we are seeing this increase in flooding. 

So, I think of the observational data record, which you just 
showed, annually and nationally averaged, but we also have to 
think of the physical mechanisms so that we know, that as it 
warms the Southwest will be particularly impacted as we have 
more moisture in the atmosphere, the Northern tier will see this 
shift in more storm tracks. So, think of it as a regional signal. 

Senator Boxer. OK. I ask unanimous consent to place in the doc- 
ument a NOAA document. Billion Dollars Weather Climate Disas- 
ters from 1980 to 2012, which I think everyone will find instruc- 
tive. 

[The referenced information follows:] 
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Blilion-Doilar U.S. Weather/Climate Disasters 1980’'2012 
National Climatic Data Center Asheville, NC 

http://www.ncdcjioaa,gov/blHions/ 



The U.S. has sustained 144 weather/cNmate disasters since 1980 in which overall 
damages/costs reached or exceeded $1 billion. Values in parentheses represent the 
2013 Consumer Price index (CPI) cost adjusted value (if different than original value). 
The total cost of these 144 events exceeds $1 trillion. 


2012 

U.S. Drought/Hcatwavc - 2Q12\ The 2012 drought is the most extensive drougWto affect the U.S. since the 1930s. Moderate to extreme drought 
conditions affected more than half the country for a majority of 2012. The following states were affected: CA, NV. ID, MT. WY, UT. CO, AZ, NM, TX, 
ND, SD, NE, KS, OK, AR, MO. lA, MN, IL, IN, GA. Costly drought impacts occurred across the centra! agriculture states resulting in widespread 
harvest failure for corn, sorghum and soybean crops, amor*g others. The associated summer heatwave also caused 123 direct deaths, but an estimate 
of the excess mortality due to heat stress is still unknown. Total Estimated Costs; $30.0 (30.3) Billion; 123 Deaths 

Western Wildfires - Summer-Fall. 2012: Wildfires buried over 9.2 mUfion acres across the U.S. in 2012. This is the 3rd highest annual total since the 
year 2000. The most damaging wildfires occurred in the wesl^n states {CO, ID, WY. MT. CA, NV. OR, WA). Colorado experienced the most costly 
wildfires {e.g., Waldo Canyon fire) where several hundred residences were destroyed. Total Estimated Costs: $1.0 Billion; 8 Deaths 

Sandy - October2012: Extensive damage across severe northeastern states (MD. DE, NJ, NY. CT, MA. Rl) due to high wind and coastal storm 
surge, particularly NY and NJ. Damage from wind, ran and heavy snow also extended more broadly to other states (NC, VA, WV, OH, PA, NH), as 
Sandy merged with a developing Nor'easter. Sandy's impact on m^or papulation centers caused widespread interruption to critical water / efectrica! 
services and also caused 159 deaths (72 direct, 87 iodireia). Sandy also caused the New York Stock Exchange to close for two consecutive business 
days, which last happened in 1888 due to a major winter storm. Totsrf Estimated Costs: $65.0 (65.7) Billion; 159 Deaths 

Hurricane Isaac - August 2012: Category 1 hurricane made landfall over Louisiana. Isaac's slow motion and large size led to a large storm surge and 
flooding rains. This created damage across several southeastern states (LA, MS, AL, FL) including 9 deaths (5 direct, 4 indirect). Total Estimated 
Costs: S2.3 Billion; 9 Deaths 

Plalns/East/Northeast Severe Weather - June 29~July 2 2012: Sustained outbreak of thunderstorms / high winds from a strong derecho event over 
the centrai, eastern, and northeastern states (IL. IN. KY. OH. Vl/V, SC. NC. VA. MD, DC, NJ), Total Estimated Costs: $2.9 Biflion; 28 Deaths 

Rockies/Southwest Severe Weather - June 6-12 2012: Severe storms and damaging hail over several states (CO. NM, TX) vvilh 25 confirmed 
tornadoes. Colorado experienced over $1 .0 billion in damage due to hail. Total Estimated Costs: $2 6 Billion 

Southern Plains/Midwest/Northeast Severe Weather - May 25-30 2012: Severe storms over die southern plains, midwest and northeast (TX, OK, 
KS. MN. PA, NY) with 27 confirmed tornadoes. Significant damage also from severe hail and shaight-line winds. Total Estimated Costs: $2.3 BilNon; 1 
Deaths 

Midwest/Ohio Valley Severe Weather - April 28-Mdy 1 2012: Severe weather over the midwest and Ohio Valley (TX, OK. KS, MO. IL. IN, KY) with 38 
confirmed tornadoes. Considerable damage resulting from hail. Total Estimated Costs: $3.3 Billion; 1 Deaths 

Midwest Tornadoes - April 13-14 2012: Outbreak of tornadoes and severe weather over the midwest (OK, KS. NE, lA) with 98 confirmed tornadoes 
including many tornadoes that remained on the ground for an exterided time - traveling tens of miles. Total Estimated Costs: $1.1 Billion; 6 Deaths 

Texas Tornadoes - April 2-3 2012: Outbreak of tornadoes across the greater O^las-Ft. Worth metropolitan area. Several moderate strength 
tornadoes (EF-2 and EP-3) affected towns in Ns area with a total of 22 confirmed tornadoes. Total Estimated Costs: $1.0 Billion 

Southeast/Ohio Valley Tornadoes - March 2-3 2012: Outbreak of tornadoes and severe weather over the southeast and Ohio Valley (AL, GA. IN. 

OH, KY. TN) with 75 confirmed tornadoes. Total Estimated Costs: $3.1 Billion; 42 Deaths 

2011 

Southern Plains/Seuthwest Drought & Heat Wave - 2011: Drought and heatwave conditions created major impacts across Texas, Oklahoma, New 
Mexico, Arizona, southern Kansas, and western Louisiana. In Texas and Oklahoma, a majority of range and pastures were classified in "very poor" 
condition for much of the 2011 crop growing season. Total Estimated Costs: $12.0 (12,4) Billion: 95 Deaths 

Texas, New Mexico, Arizona Wildfires • Summer2011: Continued drought conditions and periods of extreme heat provided conditions favorable for 
a series of historic wildfires across Texas, New Mexico and Arizona. The Bastrop Fire in Texas was the most destructive fire in Texas history 
destroying over 1 ,500 homes. The Wallow Fire consumed over 500.000 acres in Arizona malang it the largest on record in Arizona. The Las Conchas 
Fire in New Mexico was also the state's largest wildfire on record scorching over 1S0.000 acres while threatening the Los Alamos National Laboratory. 
Over 3 million acres have burned across Texas this widfire season. Total Estimated Costs; $1.0 Billion; 5 Deaths 

Tropical Storm Lee - September 201 1: Wind and flood damage across the southeast (LA. MS, AL. GA, TN) but considerably mere damage from 
record flooding across the northeast (PA. NY, NJ, CT, VA. MO). Pennsylvania and New York were most affected. Total Estimated Costs; $1.3 Billion; 

21 Deaths 

Hurricane Irene - August 201 1: Category 1 hurricane made lartdfall over coastal NC and moved northward along the Mid-Atlantic Coast (NC, VA. MD, 
NJ, NY. CT, Ri, MA, VT) causing tomential rainfall and flooding across the Northeast. vWnd damage in coastal NC, VA, and MD was moderate with 
considerable damage resulting from falling trees and power lines, while fioodiog caused extensive flood damage across NJ, NY, and VT. Over seven 
million homes and businesses lost power during the storm. Nutn«-ous tornadoes were also reported in several states further adding to the damage. 
Total Estimated Costs: $9.8 (10,1) Billion: 45 Deaths 

Rockies and Midwest Severe Weather - Vu/y 10-14. 2011: An outbreak of tornadoes, hail, and high wind caused damage east of the Rockies and 
across the central plains (CO, WY. lA, IL, Mi, MN, OH). Totjrf Estimated Costs: $1.0 BiWon; 2 Deaths 

Missouri River flooding - Summer 201 1: Melting of an above-average srww pack awoss the Northern Rocky Mountains combined with 
above-average precipitation caused the Missouri and Souris Rivers to swell beyond their banks across the Upper Midwest (MT, ND, SD, NE. lA, KS, 
MO). An estimated 11,000 people were forced to evacuate MinoL North Dakota due to the record high water level of the Souris River, where 4,000 
homes were flooded. Numerous levees were breached along the Missouri River, flooding thousands of acres of farmland. Total Estimated Costs; $2.0 
(2.1) Billion; 5 Deaths 

Midwest/Southeast Tornadoes and Severe Weather - Vune 18-22, 2011: Outbreak of tornadoes over central states (OK, TX, KS, NE, MO, lA, IL) 
with an estimated 81 tornadoes. Additional wind end hail damage across the Southeast (TN, GA. NC, SC). Total Estimated Costs; $1 .3 Billion; 3 
Deaths 

Mississippi River flooding - May 2011: Persistent rainfall (nearly 300 percent normal predpitatkin amounts in the Ohio Volley) combined with melting 
snowpa(^ caused historical flooding along the Mississippi River and its tributaries. Examples of economic damage include; $500 million to agriculture 
in Arkansas; $320 million in damage to Memphis, Tennessee; $800 rr^ion to agriculture in Mississippi: $317 million to agriculture and property in 
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Missouri's Birds Point-New Madrid Spillway; S80 nillion for the first 30 days of flood fighting efforts in Louisiana. Total Estimated Costs; $3.0 (3.1) 
Billion; 7 Deaths 

Midwest/Sou theast Tornadoes - May 22-27. 2011: Outbreak of tornadoes over central and southern states (MO, TX, OK. KS, AR, GA, TN, VA. KY, 
IN, IL, OH, Wl, MN, PA) with an estimated 180 tornadoes. Notably, an EF-5 tornado struck Joplin, MO resulting in at least 160 deaths, making it the 
deadliest single tornado to strike the U.S, since modern torriado record keeping began in 1950. Total Estimated Costs; $9.1 (9.4) Billion; 177 Deaths 

Southeast/Ohio Valiey/Midwest Tornadoes - April 25-28, 201 1: Outbreak of tornadoes over central and southern states (AL, AR, LA, MS, GA. TN. 
VA, KY, IL, MO, OH, TX.OK) with an estimated 343 tornadoes. The deadliest tornado of the outbreak, an EF-5, hit northern Alabama, killing 78 people. 
Several major metropolitan areas were directly impacted by stro.ng tornadoes including Tuscaloosa, Birmingham, and Huntsville in Alabama and 
Chattanooga, Tennessee, causing the estimated damage costs to soar. Total Estimated Costs: S10.2 (10.5) Billion; 321 Deaths 

Midwest/Southeast Tornadoes - April 14-16. 201 J: Outbreak of tornadoes over cenfral and southern states (OK, TX, AFl, MS. AL, GA, NC, SC, VA, 
PA) with an estimated 1 77 tornadoe.s. Total Estimated Costs: S2.1 (2.2) Billion; 38 Deaths 

Southeast/Midwest Tornadoes - April 8-11, 2011: Outbreak of tornadoes over central and southern states (NC, SC, TN, AL, TX, OK, KS. lA, Wi) with 
an estimated 59 tornadoes. Total Estimated Costs: S2.2 (2.3) Billion 

Midwest/Southeast Tornadoes - April 4-5. 201 1: Outbreak of tornadoes over central and southern states (KS. MO, lA, IL. Wl, KY. GA, TN, NC. SC) 
with an estimated 46 tornadoes. Total Estimated Costs: $2.8 (2.9) Billion; 9 Deaths 

Groundhog Day Blizzard - February 1-3, 2011: A large winter storm impacted many central, eastern and northeastern states. The city of Chicago 
was brought to a virtual standstill as between 1 and 2 feet of snow fell over the area. Total Estimated Costs; $1 .8 (1.9) Billion; 36 Deaths 

2010 

Arizona Severe Weather - October 2010: An unusual series of severe thunderstorms across Arizona produced numerous tornadoes and widespread, 
severe hail damage. Over one-hundred buildings were damaged or destroyed by tornadoes while thousands of automobiles and buildmgs were 
damaged by targe hail across Phoenix and surrounding cities. Total Estimated Costs; $2.0 (2.1 ) Billion 

East/South Flooding and Severe Weather - May 2010: Flooding, hail, tornadoes, and severe thunderstorms occurred across many Southern states 
iTN, AR, AL, KY, MS, GA) on April 30-May 2. Flooding in the Nashville, TN area alone contributed > S1.0 billion in damages. Western and Middle 
Tennessee were hardest hit with local rainfall amounts of 18-20 inches to the south and west of Greater Nashville. Total E.stimated Costs; $2.3 (2.5) 
Billion; 32 Deaths 

Oklahoma. Kansas, and Texas Tornadoes and Severe Weather - May 2010". An outbreak of tornadoes, hail, and severe thunderstorms occurred 
across Oklahoma, Kansas, and Texas in mid-May. Oklahoma was hardest hit with > $1.5 billion in damages. Total Estimated Costs; S3.0 (3.2) Billion; 

'3 Deaths 

Northeast Flooding - March 2010: Heavy rainfall over portions of the Northeast in late March caused extensive flooding across several states (Rl, 

CT, MA. NJ, NY. PA), The event caused the worst flooding in Rhode Island's history. Total Estimated Costs; $1,5 (1 .6) Billion; 11 Deaths 

2009 

Southwest/Great Plains Drought - 2009; Drought conditions occurred during much of the year across parts of the Southwest, Great Plain.5. and 
southern Texas causing agricultural losses in numerous states (TX. OK, KS. CA, NM. A2). The largest agriculture losses occurred in TX and CA, Total 
Estimated Costs; $5,0 (5,4) Billion 

Western Wildfires - Sumrrter/Fsll 2009: Residual and sustainec drought conditions across western and south-central states resulted in thousands of 
wildfires, Mosi affected state.s iriclude CA, AZ, NM. TX. OK. and UT. National acreage burned exceeding 5.9 million. Over 200 homes and structures 
destroyed in the California "Station" fire alone. Total Estimated Costs; S1.0 (1.1) Billion; 10 Deaths 

Midwest, Sooth and East Severe Weather - June 2009: Susta ned outbreak of thunderstorms and high winds from a strong derecho event over the 
central, southern, and eastern states (TX, OK, MO, NE. KS, AR. AL. MS, TN. NC, SC, KY, PA). Total Estimated Costs: S1,1 (1,2) Billion 

South/Southeast Severe Weather & Tornadoes - April 2009: Outbreak of tornadoes, hail and severe thunderstorms over the south and 
southeastern tstates (AL, AR, GA, KY, MO, SC, TN) with 85 contirmed tornadoes. Total Estimated Costs; $1.2 (1.3) Billion; 6 Deaths 

Midwest/Southeast Tornadoes • March 2009: Outbreak of tornadoes over central and southern states (NE, KS, OK, lA, TX. LA, MS, AL, GA, TN. 

KY) with 56 tornadoes confirmed. Total Estimated Costs: $1.0 (1,1) Billion 

Southeast/Ohio Valley Severe Weather - February 2009: Complex of severe thunderstorms and high winds across the region (TN. KY, OK. OH, VA, 
WV, PA). Tolti! Estimated Costs; $1 ,4 (1,5) Billion: 1 0 Deaths 

2008 

Widespread Drought - 2008: Severe drought and heat caused agricultural losses in areas of the south and west. Record tow lake levels also 
occurred in areas of the southeast, Includes states of CA, TX. NC. SC. GA, and TN, Total Estimated Costs: $2,0 (2.2) Billion 

U. S. Wildfires - Fall 2008: Drought conditions across numerous western, central and southeastern states (AK, AZ, CA, NM, ID, UT, MT, NV, OR, WA, 
CO. TX, OK, NC. FL ) resulted in thousands of wildfires: national acreage burned exceeding 5,2 million acres (mainly in the west) and over 1 .000 
homes and structures destroyed in California fires alone. Total Estimated Costs; $2.0 (2.2) Billion; 16 Deaths 

Hurricane ik<3 - September 2008: Category 2 hurricane makes landfall in Texas, as the largest (in size) Atlantic hurricane on record, causing 
considerable storm surge in coastal TX and significant wind ami flooding damage in TX. LA, AR. TN, IL, IN, KY, MO, OH, Ml and PA. Severe gasoline 
shortages occurred in the southeast U.S. due to damaged oil platforms, storage tanks, pipelines and off-line refineries. Total Estimated Costs: $27.0 
(29.2) Billion; 112 Deaths 

Hurricane Gustav - September 2008: Category 2 hurricane miikes landfall in Louisiana causing significant wind, storm surge, and flooding damage in 

AL. AR, LA. and MS. Total Estimated Costs: $5.0 (5.4) Billion; 53 Deaths 

Hurricane Doily - July 2008: Category 2 hurricane makes landfall in southern Texas causing considerable wind and floocing damage in TX and NM. 
Total Estimated Costs: S1.2 (1.3) Billion; 3 Deaths 

Midwest Flooding - Summer 2008: Heavy rain and flooding caused significant agricultural loss and property damage in lA, !L. IN, MO, MN. NE, and 
Wl with lA being hardest hit with widespread rainfall totals ranging from 4 to ovw 16 int^ies. Total Estimated Costs: $15.0 (16.2) Billion: 24 Deaths 

Midwest/Mid-Allantic Severe Weather - June 2006: An outbreak of tornadoes and thunderstorms over the Midwest/Mid- Atlantic states (lA, IL, IN, 

KS, NE, Ml, MN, MO, OK, Wi. MD, VA. WV), Total Estimated Costs: $1.1 (1.2) Billion; 18 Deaths 

Midwest Tornadoes and Severe Weather - May 2008 : Outbreak of tornadoes ove-'' the Midwest/Ohio Valley regions {IL IN. lA. KS, MN, NE, OK, 

WY, CO) with 235 tornadoes confirmed. Total Esiimated Costs: $2.4 (2.6) Billion; 13 Deaths 

Southeast Tornadoes and Severe Weather - February 2008: Series of tornadoes and severe thunderstorms across the Southeast and Midwest 
states (AL, AR, IN, KY, MS, OH, TN, TX) with 87 tornadoes confirmed. Total Estimated Costs: $1.0 (1.1) Billion; 57 Deaths 
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2007 

PEains/Eastern Drought - Summer/Fall 2007: Severe drought with periods of extreme heat over most of the southeast and portions of the Great 
Plains, Ohio Valley, and Great Lakes area, resulting in major reductions in CTOp yields, along vrith very low stream-flows and lake levels. Includes 
states of NO, SO. NE, KS, OK, TX, MN, Wl. lA. MO. AR. LA. MS, AL. GA. NC. SC, FL. TN, VA. WV, KY, IN, IL, OH, Ml, PA, NY. Total Estimated 
Costs: $5.0 (5.6) Billion: 15 Deaths 

Western Wildfires - Summer 2007: Continued drought conditions and high winds over much of the western U.S. (AK, AZ, CA, ID, UT, MT, NV, OR, 
WA) resulting in numerous wildfires: with national acreage burned exceeding 8.9 million acres (mainly in the west) and over 3,000 homes and 
structures destroyed in southern California alone. Total Estimated Costs: S1.0 (1.1) Billion; 12 Deaths 

East/South Severe Weather - April 2007: Flooding, hail, tornadoes, and severe titunder^orms across numerous states (CT, DE, GA, LA, ME, MD, 
MA, MS, NH, NJ, NY, NC, PA. R!, SC. TX, VT, VA) in mid-April, induding 3 "killer" tornadoes. Total Estimated Costs: SI. 5 (1,7) Billion: 9 Deaths 

Spring Freeze - April 2007: Widespread severe freeze over much of the east and midwest (AL. AR. GA, IL. IN, lA, KS, KY, MS, MO, NE, NC, OH, OK, 
SC. TN, VA, WV), causing significant losses in fruit crops, field crops (especially w4ieat). and the ornjtmentai industry. Temperatures in the teen.s/20s 
accompanied by rather high winds nullified typical crop-protection systems. Total Estimated Costs; S2.0 (2.2) Billion 

California Freeze - January 2007: Widespread agricultural freeze - for nearly two weeks in January, overnight temperatures over a good portion of 
California dipped into the 20s, destroying numerous agricultural crops; with citrus, berry, and vegetable crops most affected. Totaf Estimated Costs: 
$1.4 (1,6) Billion: 1 Deaths 

2006 

Numerous Wildfires - 2006: Numerous wildfires mainly over the western half of the country due to dry weather and high winds, burning nearly 10 
million acres (new record for period since 1960), with the most affected states being AK. AZ. CA. CO, FL, ID. MT. NM, NV. OK, OR. TX, WA, WY. 

Total Estimated Costs: S1.0 (1.2) Billion; 28 Deaths 

Widespread Drought - Spring-Summer 2006: Rather severe drought affected CTops especially during the spring-summer, centered over the Great 
Plains region with other areas affected across portions of the south and far west - induding states of NO. SD. NE, KS, OK, TX, MN, lA, MO. AR, LA, 
MS, AL. GA, FL. MT. WY, CO, NM, CA. Total Estimated Costs; S6.0 (6,9) Billion 

Northeast Flooding - June 2006: Severe flooding over portions of the northeast due to several weeks of heavy rainfall, affecting the states of NY, PA, 
DE, MD. NJ, and VA. Total Estimated Costs; $1 .0 (1 .2) Billion; 20 Deaths 

Midwest/Southeast Tornadoes - April 6-8, 2006: Severe weather and numerous tornadoes affecting the states of OK, KS. MO. NE, KY. OH, TN, IN, 
MS, GA, and AL on April 6-0 with 3 "kilter" tornadoes in TN. Total Estimated Costs: Si. 5 (1.7) Billion; 10 Deaths 

Midwest/Ohio Valley Tornadoes - April 2-3. 2006: Significant outbreak of tornadoes and severe weather affecting the states of IL, IN. iA. AR. MO, 
KY, and TN on April 2nd with 5 "killer" tornadoes. Total Estimated Costs: $1.1 (1.3) Billion; 27 Deaths 

Severe Storms and Tornadoes - March 2006: Outbreak of tornadoes over portions of the midwest and south during a week-long period-affecting the 
states of AL, AR, KY. MS, TN, TX. IN. KS, MO, and OK. Total Estimated Costs; $1.0 (1.2) Billion: 10 Deaths 

2005 

Hurricane Wilma - October 2005; Category 3 hurricane hits SW Florida resulting in strong damaging winds and major flooding across southeastern 
Florida, Prior to landfall, Wilma as a Category 5 recorded the lowest pressure (802 mb) ever recorded in the Atlantic basin. Total Esiintated Costs: 
$16,0 (19,0) Billion; 35 Deaths 

Hurricane Rita - September 2005: Category 3 hurricane hits Texas-Loulsiana border coastal region, creating significant storm surge and wind 
damage along the coast, and vsome inland flooding in the FL panhandle. AL. MS, LA, AR. and TX. Prior to landfall, Rita reached the third lowest 
pressure (897 mb) ever recorded in the Atlantic basin. Total Estimated Costs: $16.0 (19.0) Billion; 119 Deaths 

Midwest Drought - Spring, Summer 2005: Rather severe localized drought causes significant crop fosses (especially for corn and soybeans) in the 
states of AR, IL, IN, MO., OH, and Wl. Total Estimated Costs; S 1.0 (12) Billion 

Hurricane Katrina - August 2005: Category 3 hurricane initially impacts the U.S, as a Category 1 near Miami, FL, then as a strong Category 3 along 
the eastern LA-western MS coastfines, resulting in severe storm surge damage (maximum surge probably exceeded 30 feet) along the LA-MS-AL 
coasts, wind damage, and the failure of parts of the levee system in New Orleans, inland effects included high winds and some flooding in the states 
of AL, MS, FL, TN, KY, IN, OH. and GA. Total Estimated Costs: $125,0 (148.8) Billion; 1,833 Deaths 

Hurricane Dennis - July 2005: Category 3 hunicane makes landfall in western Florida panhandle resulting in storm surge and wind damage along the 
FL-AL coasts, along with scattered wind and flood damage in GA, MS. and TN. Total Estimated Costs: $2.0 (2.4) Billion; 1 S Deaths 

2004 

Hurricane Jeanne - September 2004: Category 3 hurricane makes landfall in east-central Florida, causir^g considerable wind, storm surge, and 
flooding damage in FL, with some flood damage also in the states of GA. SC, NC. VA. MD. DE, NJ. PA, and NY. Puerto Rico also affected. Total 
Estimated Costs: $7.0 (8.6) Billion; 28 Deaths 

Hurricane Ivan - September 2004: Category 3 hurricane makes landfall on Gulf coast of Alabama, with significant wind, storm surge, and flooding 
damage in coastal AL and FL panhandle, along with wnd/flood damage in the states of GA. MS. LA, SC. NC, VA, WV. MD, TN. KY, OH, DE, NJ, PA, 
and NY. Total Estimated Costs; $14.0 (17.2) Billion; 57 Deaths 

Hurricane Frances - September 2004: Category 2 hurricane makes landfall in east-central Florida, causing significant wind, storm surge, and flooding 
damage in FL, along with considerable flood damage in the states of GA. SC, NC, and NY due to 5-15 inc#i rains. Total Estimated Cost's; $9.0 (11.1) 
Billion; 48 Deaths 

Hurricane Charley - August 2004: Category 4 hurricane makes landfall in soLrthwest Florida, resulting in major wind and some storm surge damage in 
FL, along with some damage in the states of SC and NC. Total Estimated Costs; $15.0 (18.5) Billion; 35 Deaths 

Severe Storms, Hail, Tornadoes - May 2004: Midwest. South. Southeast, North, Northeast hit by severe weather and tornadoes; Total Estimated 
Costs: S1 .0 (1 .2) Billion; 4 Deaths 

2003 

California Wildfires - October-Navember 2003: Dry weather, high winds, and resulting wildfires in Southern California. More than 743.000 acres of 
brush and timber burned, over 3,700 nomes destroyed. Total Estimated Costs; $2.5 (3.2) Billion; 22 Deaths 

Hurricane Isabel - September 2003: Category 2 hurricane makes landfall in eastern North Carolina, causing considerable storm surge damage along 
the coasts of NC, VA, and MD, with wind damage and some flooding due to 4-12 ir>ch rains in NC, VA, MD, DE, WV, NJ, NY, and PA. Total Estimated 
Costs; $5.0 (6.3) Billion; 55 Deaths 

Severe Weather - July 2003: Severe storms move across the South, Southeast, Midwest, North, Northeast; Total Estimated Costs; $1.0 (1.2) Billion; 7 
Deaths 
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Severe Storms/Tornadoes - May 2003: Numerous tornadoes over the midwest, Mississippi valley, OH/TN valleys, and f:or1ions of the southeast, with 
a modern record one-week total of approximately 400 tornadoes reported; Total Estimated Costs: $3.4 (4 3) Biilion; 51 Deaths 

Severe Storms/Hai! Early - April 2003: Severe storms and large hail over the southern plains and lower MS valley, with Texas hardest hit, and much 
of the moneta 7 losses due to hail. Total Estimated Costs: $1.6 (2.0) Billion; 3 Deaths 

2002 

Western Fire Season - September 2002: Major fires over 11 western slates from the Rockies to the west coast, due to drought and periodic high 
winds, with over 7.1 million acres burned. Total Estimated Costs; S2.0 (2.6) Billion: 21 Deaths 

Widespread Drought - September 2002: Moderate to extreme drought over large portions of 30 states, including the western states, the Great Plains, 
and much of the eastern U.S, Total Estimated Costs: $10.0 (12.9) Billion 

Severe Storms and Tornadoes - May 2002: Numerous tornadoes over the Central and Eastern states (NC, GA, VA, TX, AR, MO, MS, TN, !L, IN, KY, 
PA, MD, NY, OH. WV. KS). Total Estimated Costs; $1.7 (2.2) Billion; 7 Deaths 

2001 

Tropical Storm Allison - June 2001: The persistent remnants of Tropical Storm Allison pmduce rainfall amounts of 30-40 inches in portions of coastal 
Texas and Louisiana, causing severe flooding especially in the Houston area, then moves slowly northeastward; fatalities and significant damage 
reported in TX, LA, MS, FL, VA, and PA Total Estimated Costs; S5.0 (6.6) Billion; 43 Deaths 

Midwest/Ohio Vailley Hail and Tornadoes -Aph/ 200f: Storms, tornadoes, and hail in the states of TX, OK, KS, NE, lA, MO, iL, IN, Wi, Ml, OH. KY, 
'WV, and PA, over a 6-day period. Total Estimated Costs: SI. 9 (2.5) Billion; 3 Deaths 

2000 

Drought/Heat Wave - Spring-Summer 2000: Severe drought and persistent heat over south-central and southeastern states causing significant losses 
to agriculture and related industries; Total Estimated Costs; $4.0 (5.4) Billion; 140 Deaths 

Western Fire Season • Spring-Summer 2000: Severe fire season in western states due to drought and frequent winds, with nearly 7 million acres 
burned. Total Estimated Costs; $2.0 (2.7) Billion 

1999 

Hurricane Floyd - September 1999: Large, categoty 2 hurricane makes landfall in eastern NC, causing 10-20 inch rains in 2 days, with severe 
flooding in NC and some flooding in SC, VA, MD. PA, NY, NJ. DE, Rl. CT, MA. NH. and VT. Total Estimated Costs; S6.0 (8.4) Billion; 77 Deaths 

Drought/Heaf Wave - Summer 1999: Very dry summer and high temperatures, mainly in eastern U.S., with extensive agricultural losses. Total 
Estimated Ccsts; $1.0 (1.4) Billion; 502 Deaths 

OK-KS Tornadoes - May 1999: Outbreak of F4-F5 tornadoes h t the states of Oklahoma and Kansas, along with Texas and Tennessee. Oklahoma 
City area hardest hit. Total Estimated Costs; $1.6 (2.2) Biilion: 55 Deaths 

AR-TN Tornadoes - January 1999: Two outbreaks of tornadoes in 6-day period strike Arkansas and Tennessee; Total Eistimated Costs: $1,3 (1 .8) 
Billion: 17 Deaths 

Winter Storm - January 1999: South, Southeast. Midwest. Northeast affected by damaging winter storm; Total Estimated Costs: $1.0 (1.4) Billion; 25 
Deaths 

1998 

California Freeze - December 1998: A severe freeze daniagecl fruit and vegetable crops in the Central and Southern San Joaquin Valley. Extended 
intervals of sub 27&deg; F temperatures occurred over an 8-day period. Total Estimated Costs: $2.5 (3.6) Billion 

Texas Flooding - October 1998: Severe flooding in southeast Texas from 2 heavy rain events, with 10-20 inch rainfall totals: Total Estimated Costs: 
.$1.0 (1,4) Billion; 31 Deaths 

Hurricane Georges - September 1998: Category' 2 hurricane strikes Puerto Rico, Florida Keys, and Gulf coasts of Louisiana. Mississippi. Alabama, 
and Florida panhandle, 15-30 inch 2-day rain totals in parts of AL/FL: Total Estimated Costs; $5.9 (8,4) Biilion; 16 Deaths 

Southern DroughKHeat Wave - Summer 1998: Severe clrougic and heat wave from Texas/Oklahoma eastward to the Carolinas; Total Estimated 
Costs; $7,5 (10,7) Billion; 200 Deaths 

Hurricane Bonnie - August 1998: Category 3 hurricane strikes eastern North Carolina and Virginia, extensive agricultural damage duo to winds and 
flooding, with 10-inch rams in 2 days in some locations. Total Estimated Costs; $1,0 (1,4) Billion: 3 Deaths 

Severe Storms, Tornadoes • ia/e May-early June 1998: Severe storms in late May through early June hit the Midwest, North, Northeast, and 
Southeast; Total Estimated Costs: $1 .0 (1 .4) Billion, 20 Deaths 

Minnesota Severe Storms/Hai! - May 1998: Very damaging severe thunderstorms with large hail over wide areas of Minnesota; Total Estimated 
Costs: $1.6 (2.1) Billion; 1 Deaths 

Southeast Severe Weather - Winter-Spring 1993: Tornadoes and flooding in southeastern states; Total Estimated Costs: Si .0 (1.4) Billion; 132 
Deaths 

Northeast Ice Storm - January 1998: Intense ic€' storm hits Marne. New Hampshire, Vermont, and New York, with extensive forestry losses; Total 
Estimated Costs; $1 .4 (2.0) Billion; 16 Deaths 

1997 

Northern Plains Flooding - Spring 1997: Severe flooding in Dakotas and Minnesota due to heavy sprng snowmelt; Total Estimated Costs: $3.7 (5.4) 
Billion; 11 Deaths 

MS & OH Valleys Fiood/T'ornadoes - March 1997: Tornadoes and severe flooding hi! the states of AR, MO, MS, TN, IL, IN. KY, OH, and WV, with 
over 10 incheii of rain in 24 hours in Louisville. Total Estimated Costs: S1.0 (1-5) Billion; 67 Deaths 

West Coast Flooding - December 1996-Jonuary 1997: Torrenfca! rains (10-40 inches in 2 weeks) and snowmelt produce severe flooding over 
portions of CA, WA, OR, ID. NV, and MT. Total Estimated Costs: S3.0 (4.4) Billion; 36 Deaths 

1996 

Hurricane Fran - September 1996: Category 3 hurricane strikes North Carolina and Virginia, over 10-inch 24-hour rains in some locations and 
extensive agricultural and other losses. Total Estimated Costs; $5.0 (7.4) Billion; 37 Deaths 

Southern Plains Drought - Fall 1995-Summer 1996: Severe drought in agricultura! regions of southern piains-Texas and Oklahoma most severely 
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affected; Total Estimated Costs; $5,0 (7.4) Billion 

Pacific Northwest Severe Flooding - February 1996: Very heavy, persistent rains (10-30 inches) and melting snow over OR, WA, ID, and western 
MT. Total Estimated Costs: $1,0 (1,5) Billion; 9 Deaths 

Blizzard/Fioods - January 1996: Very heavy snowstorm (1-4 feet) over Appalachians, Nfid-Atiantic. and Northeast; followed by severe flooding in 
parts of same area due to rain and snowmelt. Total Estimated Costs; $3.0 (4.4) Billion; 187 Deaths 

1995 

Hurricane Opal - October 1995: Category 3 hurricane stokes Florida panhandle, Alabama, western Georgia, eastern Tennessee, and the western 
Caroiinas, cavising storm surge, wind, and flooding damage. Total Estimated Costs; $3.0 (4.6) Billion; 27 Deaths 

Hurricane Marilyn - September 1995: Category 2 hurricane devastates U.S. Virgin Islands; Total Estimated Costs: $2.1 (3.2) Billion; 13 Deaths 

South Plains Severe Weather - May 1995: Torrential rains, hail, and tornadoes across Texas-Oklahoma and southeast Louisiana-southern 
Mississippi, with Dallas and New Orleans areas (10-25 inch rains in 5 days) hardest hit. Total Estimated Costs: S5.5 (8.4) Billion; 32 Deaths 

California Flooding - January-March 1995: Frequent vwnterstwms cause 20-70 inch rainfall and periodic flooding across much of California: Total 
Estimated Costs: $3.0 (4.6) Billion; 27 Deaths 

1994 

Western Fire Season - Summer-Fall 1994: Severe fire season in western states due to dry weather; Total Estimated Costs: S 1.0 (1.6) Billion 

Texas Flooding - October 1994: Torrential rain (10-25 inches in 5 days) and thunderstorms cause flooding across much of southeast Texas: Total 
Estimated Costs: $1.0 (1.6) Billion; 19 Deaths 

Tropical Storm Alberto - July 1994: Remnants of slow-moving Alberto bring torrential 10-25 inch rains in 3 days, widespread flooding and agricultural 
damage in parts of Georgia, Alabama, and panhandle of Florida. Total Estimated Costs: $1.0 (1.6) Billion: 32 Deaths 

Tornadoes - April 1994: South, Southwest, Southeast. Midwest hit by tornadoes. Total Estimated Costs: S{1 .5)* Billion; 3 Deaths 

Southeast Ice Storm - February 1994: Intense ice storm with extensive damage in portions of TX, OK, AR, LA. MS, AL, TN, GA, SC, NC, and VA. 
Total Estimated Costs; $3.0 (4.7) Billion; 9 Deaths 

Winter Damage, Cold Wave - January 1994: Winter storm affects Southeast and Norffieasf; Total Estimated Costs: Si .0 (1 ,6) Billion; 70 Deaths 

1993 

California Wildfires - Fall 1993: Dry weather, high winds and wildfires in Southern California; Total Estimated Costs; £1.0 (1.6) Billion; 4 Deaths 

Southeast Drought/Heat Wave - Summer 1993: Southeast Cfrought and heat wave across Southeastern U.S, Total Estimated Costs: S 1.0 (1 ,6) 
Billion; 16 Deaths 

Midwest Flooding - Summer 1993: Severe, widespread flooding in central U.S. due to persistent heavy rains and thunderstorms. Total Estimated 
Costs: $21,0 (33.8) Billion; 48 Deaths 

Storm/Blizzard - March 1993: Storm of the Century hits entire eastern seaboard with tornadoes (FL), high winds, and heavy snows (2-4 feet). Total 
Estimated Costs; $5.5 (8,9) Billion; 270 Deaths 

1992 

Nor'easter - December 1992: Slow-moving storm batters northeast U.S. coast. New England hardest hit. Total Estimated Costs: $1.5 (2.5) Billion; 19 
Deaths 

Hurricane Iniki - September 1992: Category 4 hurricane hits Hawaiian island of Kauai; Total Estimated Costs: SI ,8 (3.0) Billion; 7 Deaths 

Hurricane Andrew - August 1992: Category 4 hurricane hits Florida and Louisiana, high winds damage or destroy over 125,000 homes: Total 
Estimated Costs: $27.0 (44.8) Billion; 61 Deaths 

Severe Storms, Hail - June 1992: Severe storms with hail hit Kansas and Oklahoma: Total Estimated Costs; $(1.2)' Billion 

Hail, Tornadoes ■ April 1992: Severe Storms hit Oklahoma and Texas with tornadoes and hail; Total Estimated Costs: $1 ,0 (1,6) Billion 

Severe Storms - March 1992: Severe storms affect the South. Southeast; Total Estimated Costs; $(1.3)* Billion 

1991 

Oakland Firestorm - October 1991: Oakland. California firestorm due to low humidities and high winds; Total Estimated Costs: $2,5 (4.3) Billion; 25 
Deaths 

Hurricane Bob - August 1991: Hurricane affecting coastal North Carolina, Long Island, and New England. Total E,stimated Costs: $1,5 (2,6) Billion; 18 
Deaths 

Severe Storms, Tornadoes - March 1991: Severe storms hit the Midwest, Southeast, Northeast; Total Estimated Costs: ${1.1 )* Billion 

1990 

California Freeze - December 1990: Severe freeze in the Central and Southern San Joaquin Valley caused the toss of citrus, avocado trees, and 
other crops in many areas. Several days of subfreezing temperatures occurred, with some valley locations in the teens. Total Estimated Costs: S3. 4 
(6,1) Billion 

Hail Storm - July 1990: Denver, CO (including airport) hit by hail storm; Total Estimated Costs: S(1.4)* Billion 

Southern Flooding - May 1990: Torrential rains cause flooding along the Trinity. Red. and Arkansas Rivers in TX, OK. LA. and AR; Total Estimated 
Costs: $1.0 (1.8) Billion; 13 Deaths 

1989 

Winter Damage, Cold Wave, Frost - December 1989-. Northeast. Southeast hit by winter storms. Total Estimated Costs: S(1 2)* Billion; 100 Deaths 

Hurricane Hugo - September 1989: Category 4 hurricane devastates South and North Carolina with -20 foot storm surge and severe wind damage 
after hitting Puerto Rico and the U.S. Virgin islands; Total Estimated Costs: $9.0 (16.9) Billion; 86 Deaths 

Northern Plains Drought - August 79S9: Severe summer drought over much of the northern plains with significant losses to agriculture: Total 
Estimated Costs: $1 .0 (1 ,9} Billion 

Severe Storms - May 1989: South, Southeast damaged by severe storms; Total Estimated Costs: $(1.1)* Billion; 21 Deaths 
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1988 

Drought/Heat Wave - Summer 1988: 1968 drought in centra! and eastern U.S. with very severe losses to agriculture and related industries: Total 
Estimated Cosits: S40 0 (78.8) Billion; 7,500 Deaths 

1986 

Southeast Drought Heat Wave - Summer 1986: Severe summer drought in parts of the southeastern U.S, with severe losses to agriculture; Total 
Estimated Costs: $1.3 (2.8) Billion: 100 Deaths 

1985 

Hurricane Juan - October 1985: Category 1 hurricane-Louisiana and Southeast U.S.-- severe flooding: Total Estimated Costs: Si. 5 (3.2) Billion; 63 
Deaths 

Hurricane Gloria - September 1985: Hurrican Gloria moved aiong the eastern seaboard affecting states from North Caro ina to Maine. Total 
Estimated Costs: $1.0 {2.1 ) Bdtion; 11 Deaths 

Hurricane Ekma - September 1985: Category 3 hurricane— Florida to Louisiana; Total Estimated Costs: S 1.3 (2.8) Billion; 4 Deaths 
Florida Freeze - January 1985: Severe freeze central/norHiem Florida; Total Estimated Costs; $1.2 (2.6) Billion 

Winter Damage, Cold Wave - January 1985: Extreme cold and winter storms in the Southeast, South, Southwest. Northeast, Midv/est, and North; 
Total Estimated Costs; $(1 .2)’ Billion; 150 Deaths 

1984 

Tornadoes, Severe Storms, Floods - Spring 1984: Southeast. Northeast hit by tornadoes, severe slomis, and floods; Total Estimated Costs: $(1 .1)' 
Billion; 80 De.aths 

1983 

Florida Freeze - December 1983: Severe freeze ctintral/norlhern Florida; Total Estimated Costs; $2.0 (4.7) Billion 
Hurricane Alicia - August 1983: Category 3 hurricrme-Texas; Tola! Estimated Costs: $3.0 (7.0) Billion; 21 Deaths 

Gulf States Storms and Flooding - early March 1983: Severe storms and flooding, especially in the states of TX, AR, LA, MS, AL, GA. and FL: Total 
Estimated Costs: $1.1 (2.6) Billion; 45 Deaths 

Western Storms & Flooding - late February 1983'. Severe storms and flooding, especially in the states of WA, OR. CA. AZ, NV, ID, LIT, and MT; 
Total Estimated Costs: $1.1 (2.6) Billion; 50 Deaths 

1982 

Severe storms - June 1982: South, Midwest, Southeast and Northeast affected by severe stomrs; Total Estimated Costs. S(1.2}* Billion; 30 Deaths 

1981 

Severe Storms, Flash Floods, Hail, Tornadoes • May 1981: Severe storms in the South, Southeast, and Midwest; Total Estimated Costs: $(1.0)* 
Billion: 20 Deaths 

1980 

Drought/Heal Wave - Juno-September 1980: Central and eastsrr^ U.S. drought/heat wave caused damage to agriculture and other related industries. 
Total Estimated Costs: $20.0 (56,4) Billion; 10,000 Deaths 

Hurricane Allen - August 1980: Hurricane Allen hits Louisanna and Texas; Total Estimated Costs: $(1,7)* Billion; 13 Deaths 
'Exceeds one-billion dollar threshold after 2013 Consumer Price Index adjustment 

Caveat for economic loss estimates: 

These statistics were taken from a wide variety of sources and repre.sent, to the best of our ability, the estimated total costs of these events - that is. 
the costs in terms of dollars that would not have been incurred had the event not taken place. Insured and uninsured losses are included in damage 
estimates, These estimates are likely to chahge as damage assessments become more complete. Estimates are periodically updated as more 
data/informat'On become available. Sources include the National Weather Service, the Federal Emergency Management Agency, US Department of 
Agriculture, other U.S. government agencies, individual state emergency management agencies, state and regional climate centers, media reports, 
and insurance industry estimates including Property Claim Services and Munich Re. This report is also available at http://www.ncdc.noaa.gov/biliions/ 
and includes links to detailed technical reports on many of these events. 


Authors: Neat Lott, Adam Smith, Tamara Houston, Karsten Shein, Jake Crouch. 
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Senator Whitehouse. 

Senator Wicker. Observing the right to object, can Senator 
Vitter’s reduced, well, let me ask unanimous consent that the 8.5 
by 11 copy of Senator Vitter’s documents also be included in the 
record. 

Senator Boxer. Not only can he put it into the record, we will, 
if I could just say, we will put in any document. We will leave the 
record open until tomorrow at 10 a.m. Put in anything you want. 

Senator Wicker. I just wanted to make sure that it got in at the 
same time. 

Senator Boxer. Just put in anything that you want, Alice in 
Wonderland, anything you want. 

[The referenced information follows:] 
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[Laughter.] 

Senator Boxer. Senator Whitehouse. 

Senator Whitehouse. Well, let me ask my first question of Mr. 
Nutter. You, in your testimony on pages 5 and 6, show graphs that 
demonstrate substantial increases in natural catastrophes world- 
wide and in natural catastrophes in the U.S.A. The change in 
them, according to the graphs on pages 5 and 6, are demonstrably 
different for the weather-related catastrophes than for earthquakes 
which seem to be relatively constant. 

We also have testimony in the coming panel from Republican 
witnesses who all are skeptical about the increase in storm activ- 
ity. One, for instance, says it is the most indefensible claim regard- 
ing climate change, that severe weather has increased. 

Could you tell me how confident you are in your data, react to 
their concerns? And if you do not mind, also give us an estimate 
of how much money you have riding on getting this right in your 
industry. 

Mr. Nutter. Thank you. Senator, for the question. 

The data that was reflected in the chart that was held up comes 
from a data base that Munich Re monitors worldwide. There are 
33,000 actual events reflected in that. These are real events. It re- 
flects a clear trend in weather and climate-related events. So, these 
are not, it is not research, it is not models, it is not studies. It is 
actual real events. 

And the reconciliation, in part, I think, comes from what the 
Congress has done to fund flood control measures. So, for example, 
the legend, the model or the suggestion that you do not have in- 
creases in floods over the last few years is a function in part of 
what the Army Corps does with levees and dams and water man- 
agement kinds of things. So, it does not mean that there are not 
greater precipitation events, as Dr. Cullen refers to, or greater 
thunderstorms, it just means that we are managing them in a way 
that has reduced the number of such events. 

I also cited in my testimony a study published just in June by 
AECOM for FEMA and it suggested in forward-looking way that 
this trend of increased flood plains, as Senator Carper suggested, 
is pretty clear. Their estimate is that the flood plain areas are 
going to increase by 45 percent in this Country, the 100-year flood. 

So, the data does reflect the real world experience. It is not aca- 
demic research. And, in fact, you would look at the kind of, the os- 
cillation changes in hurricane patterns reflecting the fact that 
there is a natural variability in the climate that is probably re- 
flected in some of the analysis by some of the other witnesses. 

But indeed you really need to look at this on a forward looking 
basis, not just a historic basis. 

Senator Whitehouse. And what kind of money do you have 
riding on getting this right in your industry? 

Mr. Nutter. Well, I can give you a number. The reinsurance in- 
dustry has $312 billion of insurance coverage in place as we speak 
for natural catastrophe risk on a global basis. The number is the 
United States is probably $150 billion of that. 

Senator Whitehouse. Can you think of any incentive that any- 
body has in your industry to fake or gimmick this data? 
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Mr. Nutter. Absolutely not. Our industry is a risk assessment, 
risk pricing industry. Our financial success is dependent on getting 
it right. And we are science-based. We are really dependent upon 
the scientific assessment that comes from people looking at this on 
a truly nonpartisan basis. 

Senator Whitehouse. Thank you. 

Senator Boxer. Thank you. We turn to Senator Sessions next. 

Senator Sessions. Thank you. 

I just noticed that NOAA’s report on hurricanes, major hurri- 
canes, for example, per decade show by far the highest number was 
41 to 50, with 10 in the last 40 years. The average is 5 major hurri- 
canes a year and the previous 40 years averaged 8 major hurri- 
canes a year. Do you dispute that, Mr. Nutter? 

Mr. Nutter. I would not dispute it if it is hard science. I cer- 
tainly do not dispute that. 

Senator Sessions. Well, exactly right. You ask, people talk about 
we have had more storms and I do not think that is accurate. 

Senator Boxer. Can he answer? Could you let him answer, 
please? 

Senator Sessions. All right. 

Mr. Nutter. Senator Sessions, I think that everyone would say 
that in fact what you have is the CATO oscillations in hurricane 
activity where you have warm periods and less warm periods. So, 
in the mid-1900’s, you clearly had more hurricane activity and 
then a period without that and now you have a greater hurricane. 

Senator Sessions. So, in the 1950’s, we had clearly greater hurri- 
cane activity. I am glad you have indicated that. With regard to 
tornadoes, this is Dr. Cullen’s written testimony, tornado data do 
not reveal any obvious trends in tornado occurrence or death that 
would suggest a clear link to global warming. That is your quote, 
is it not. Dr. Cullen? 

Ms. Cullen. Yes. 

Senator Sessions. Well, I just think when you change, when 
your temperature numbers do not hold up, like the models do, we 
go to things that start, every time there is a drought on the Weath- 
er Channel somebody complains about that. We are going to have 
testimony from a witness in the next panel that pretty much dis- 
counts all of those storm data and weather change data as being 
significantly impacted by the temperature. 

So, Senator Vitter asked you about the President’s comment and 
quote. He has repeated it twice. On May 25th he said we also know 
that the climate warming, that the climate is warming faster than 
anybody anticipated five or 10 years ago. Do any of you support 
that statement? 

All right. The Economist recently stated “The temperatures have 
not risen over the past 10 years.’ The Economist also stated “Over 
the past 15 years, air temperatures at the earth’s surface have 
been fiat.’ The BBC reported “Since 1998, there has been an unex- 
plained standstill in the heating of the earth’s atmosphere.’ 

Now, this chart shows this and the reason, I do not suggest that 
there is no global warming and the numbers might not go back up 
next year. I do not know where the numbers are going. What I 
want to point out is the that the red line averages is the average 
of the models and what they predict and have been predicting for 
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the last 15 years instead of surging upward like the red line says 
it has been basically flat as the Economist and the actual tempera- 
ture data shows. 

So, any of you want to comment on that? I think it is an impor- 
tant question. Are the models that we are investing in correct or 
not? 

Senator Boxer. Dr. Cullen wanted to answer and then we are 
going to move on. 

Ms. Cullen. Thank you. 

Senator Sessions, it is an important point. And I just want to 
point out with respect to that prop that you show in the back- 
ground, first of all, the warming has continued. The rate of in- 
crease has slowed and what you are showing with the red line is 
the average of 44 models. And I think it is really important to 
make the point that while we have seen this slow down in warming 
in the past 15 years, the warming increases, it is still increasing, 
and it is going into other parts of our climate system. 

And so, to make a statement about the climate models here, it 
is important to say that there are many climate models that still 
capture what we have witnessed over the past 15 years. It is the 
lower end of the warming, but it is not to say that the models have 
been incorrect. Those are two very different things. So, the warm- 
ing has, indeed, continued. 

Senator Sessions. For the past 15 years the earth temperatures 
have been fiat, they have not continued to increase. 

Ms. Cullen. Atmospheric temperatures have 

Senator Boxer. I am sorry to cut you both off but we must move 
because we have a vote at 12:15. 

We are going to turn now to Senator Cardin. 

Senator Cardin. Thank you. Madam Chair, and let me thank all 
of the witnesses for participating in this hearing. 

I stepped out for a moment to take a phone call. It was from 
someone from Baltimore who informed me that the heat index 
today in Baltimore is 104 degrees for those who might be inter- 
ested. 

I understand that there may be some who question of the nega- 
tive impact of global warming, that there could be some positive ef- 
fects from warmer climate, fewer blankets that we need in the win- 
tertime. But let me just point out what is happening in the Chesa- 
peake Bay because of warming is real. 

The loss of sea grasses by warmer water is affecting the ecology 
of the Chesapeake Bay. Rising sea level is creating a security prob- 
lem for us as we are losing more and more of our shoreline. It is 
going to cause a problem for national security, the Naval Academy 
and other facilities that are located along the water. It is also af- 
fecting the safety and security of our Country. 

So, I know we can debate the impact of global climate change, 
but it is happening. The question is what impact are we having on 
that global climate change? 

Let me just ask Dr. Cullen, if I might. Senator Sessions talked 
about the number of hurricanes. I want to talk about the extreme 
weather conditions and whether we are seeing an increase in ex- 
treme conditions. We have had hurricanes that seemed to be of 
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greater intensity that I ever can remember. We are having 
droughts. We are having floods. 

Can you just tell us what impact the rising temperature is hav- 
ing, average temperature is having, on extreme weather conditions, 
whether they are extremely cold, extremely wet or extremely dry? 

Ms. Cullen. Thank you. Senator Cardin. It is such an important 
point to just begin to explain how the warming makes its way into 
the kinds of extremes that we experience every day. 

So, you warm the planet about 1.5 degrees, which is what we 
have seen. We then can expect to see more heat extremes, which 
we have observed, more heavy downpours because there is now 
more moisture in the atmosphere being evaporated from the oceans 
so storms rain down heavier. So, more heat extremes we have ob- 
served, more heavy downpours we have observed. 

In the North Atlantic Basin, we have seen an increase in hurri- 
cane intensity. We are seeing an increase in flood magnitudes spe- 
cifically in the Northeast and Midwest, and in the Southwest we 
have seen an increase in droughts and wildfires, an increasing 
trend. 

So, the average temperature’s warming is indeed having in im- 
pact on extremes that we experience right now. 

Senator Cardin. Well, I think that is an extremely important 
point. People say, oh, 1 degree, what does that mean? But when 
you see the types of storms that we have seen and the damage that 
is has caused, you see the type of moisture and lack of moisture, 
globally. 

We are involved, I serve on the Senate Foreign Committee with 
Senator Boxer and others on this Committee, and we look at our 
development assistance and we look at parts of the world where 
people are fleeing because of the weather causing refugees because 
of, what we call weather refugees. They have to leave because it 
is not safe for them to be, their lands are being flooded, their lands 
are drought, etcetera. 

Is the global climate change having an impact globally on vulner- 
able communities from the point of view of sustainability? 

Ms. Cullen. We absolutely see that those populations that are 
most vulnerable, and that is true here in the United States as well, 
are being disproportionately impacted by this warming. So, we 
need to think about it as a global problem. And there was recent 
report that came out by the National Academy that showed that 
we have to prepare for more climate surprises. Climate change, ul- 
timately, it increases our odds of being unlucky. So, we can begin 
to see these extreme events happen at the same time all over the 
world which leads us back to Mr. Nutter’s point about the incred- 
ible costs of these events. 

Senator Cardin. Thank you. 

Senator Boxer. Thank you so much. 

So, here is where we are. If it is OK with the panel, these will 
be our last three speakers no matter who walks in the door because 
we need to move on to the oceans panel. So, if it is OK with every- 
one, we will go to Senator Fischer, then we will go to Senator 
Hirono, Senator Wicker, Senator Sanders, and then we will go to 
the next panel. 
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Is that OK with everyone? OK. So, we will now turn to Senator 
Fischer. 

Senator Fischer. Thank you, Madam Chair. 

Dr. Murphy, in your testimony you discussed the domestic versus 
the global social cost of carbon and you note that the working 
group neglected clear 0MB guidance to report costs and benefits 
from a domestic perspective. This is significant. It is not a wonder- 
land moment. Because Americans are suffering the full costs of 
complying with new regulations in the name of reducing carbon 
emissions while only receiving a small portion of the supposed ben- 
efits. 

Do you believe this issue is being manipulated so that regula- 
tions will appear to pass the cost benefit test when they do not ac- 
tually confer benefits on Americans? 

Mr. Murphy. Well, what I can say is that the working group 
itself acknowledged in its report saying OMB’s guidance says you 
should report it from a domestic perspective, that is mandatory, 
and if you want, report your cause benefit from a global, and then 
they went on to say but we are not going to do that. 

So, to answer your question, my guess would be yes, that if they 
did report because they themselves say only multiplied by 7 to 23 
percent if it were to be a domestic calculation. So, what that means 
is that they justify a regulation and it passes the global cost ben- 
efit. In effect, Americans would be suffering the full compliance 
costs whereas they would only be capturing 7 to 23 percent of even 
the alleged benefits. 

Could I just very briefly talk about the, very quickly, some were 
suggesting that perhaps these ideas of benefits from warming are 
outlying estimates and so forth. Everything I said in my testimony 
is coming just from me explaining what the working group itself 
says in its reports. The model is showing benefits up through about 
2.7 degree Celsius of warming. That was the fund model chosen by 
the working group. So, that is not me speculating. I am just report- 
ing what their own figures show. 

Senator Fischer. Thank you. Doctor. And Dr. Furchtgott-Roth, 
when you talked about the green jobs and creating green jobs, what 
way does that end up costing Americans? You talked about, I took 
it as manipulating numbers. And yet, what are the benefits from 
that? 

Ms. Furchtgott-Roth. Right. So, the important thing is that is 
used as a justification for increases in employment that would 
occur from using, for example, more solar power, more wind power, 
whereas really, the higher costs of these energies reduces employ- 
ment in the United States. 

And in my testimony I mentioned a CBO study called How Poli- 
cies to Reduce Greenhouse Gas Emissions Could Affect Employ- 
ment and CBO said while the economy was adjusting to the emis- 
sions reduction program, a number of people would lose their jobs 
and some of these people would face prolonged hardship. And the 
CBO says in cases where a shrinking industry was the primary 
employer in a community, the entire community would suffer. 

So, there are clear negative employment effects from raising a 
factor for the cost of the factor of reduction. And since the United 
States in only responsible for 17 percent of global greenhouse gas 
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emissions, and greenhouse gas emissions are shrinking in the 
United States but they are rising elsewhere, we would put these 
measures in place, we would not impact global climate change. 

To impact global climate change, we need to get China and India 
to change their emissions which we could do perhaps by persuading 
them to use different technology, nuclear plants, natural gas pow- 
ered, electricity generating plants. That would be a far more effec- 
tive use of funds and it might have an effect in reducing global 
greenhouse gas emissions. 

Senator Fischer. Thank you very much. And I did appreciate the 
examples that you gave where we may take a different direction 
that would have an impact. Thank you. 

Ms. Furchtgott-Roth. Thank you. 

Senator Boxer. Thank you so much. We will go to Senators 
Hirono, Wicker and Sanders. Senator Hirono. 

Senator Hirono. Thank you. Well, regardless of the cause and ef- 
fect of these extreme weather changes and changes to our eco- 
system based on temperature changes, it is happening. We know 
this. But we obviously have a very strong difference of opinion as 
to what we ought to do to prevent, mitigate, adapt to these 
changes. 

So, one thing that struck me was Mr. Nutter’s testimony be- 
cause, Mr. Nutter, you represent an industry that is highly, highly 
sensitive to any events that occur that will cause the insurance 
companies to have to pay out claims based on events. And you 
clearly say that there is a trend, that there will be more of these 
kinds of natural disasters and that the severity will be extreme. 
That is a fact. Your industry operates on that basis. 

You charge your, you set your premiums based on that kind of 
information. This is hard-nosed decisions that your industry has 
made. So, knowing all of this, have you not already raised, in terms 
of both the property side, have insurance companies not already set 
their rates higher, especially for people who live in coastal areas? 
Is it not harder to get reinsurance for these areas? That is one. 

And then you list a number of suggestions in the last part of 
your testimony some, I do not know, 20 suggestions of Federal ac- 
tion. Could you talk a little bit about what you consider maybe 
your top two or three suggestions that you would ask us to pass? 

Mr. Nutter. Certainly. Thank you. Senator. There is no question 
that the financial success of this industry is dependent upon its ap- 
propriate risk pricing and risk assessment process. And, therefore, 
the industry looks at the scientific elements of sea level rise, great- 
er precipitation events, those kinds of things. 

There is no question that in a number of particularly coastal 
areas that insurance markets have been distressed. Consumers are 
facing higher premiums as a result of all of that and that is that 
balance between providing a financial product that is affordable for 
consumers. So, it is a difficult challenge which is why, in many 
ways, I focused as you suggest on the kinds of adaptation measures 
that perhaps would reduce the potential losses of property and life 
in these areas, a way to also mitigate the costs associated with all 
of that. 

If I were to highlight some of these, I did mention tax credits to 
individuals that take action to protect their property and their lives 
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as a way to provide incentives for people to do the right thing. I 
also think that Congress has an opportunity to provide incentives 
for communities to be more resilient, to prepare better and to re- 
spond better. 

So, whether it is funding incentives or whether it is conditions 
associated with disaster assistance when that is paid into these 
communities, to make certain that in any rebuilding or reconstruc- 
tion or preparation that indeed the communities are provided with 
assistance that are going to improve mitigation, setbacks, better 
building codes, the kinds of things that will reduce damage from 
these increasing events. 

Senator Hirono. Do you think that the counties that do the zon- 
ing and development decisions, that they are taking into consider- 
ation that they should very much limit, perhaps, development in 
the coastal areas? 

Mr. Nutter. My inclination is to think that after events that 
communities do that. Before events, they do not do enough of that. 
Communities obviously are driven by tax revenue from develop- 
ment and real eState development and therefore there is that in- 
centive. It creates a moral hazard and the moral hazard is that the 
risk is being created at the local level but it is really being passed 
on at the national level in disaster assistance. 

Senator Hirono. Very much so, and the State level also because 
we experienced Hurricane Iniki in Hawaii in 1982, huge losses and 
the homeowners’ insurance companies just pulled up stakes and 
said aloha to all of the homeowners. And the State, the State had 
to step forward and create an insurance fund. 

So, this is happening more and more and more and I think that 
we all need to recognize the realities as your industry has done. 
Thank you. 

Senator Boxer. Thank you. Senator Wicker. 

Senator Wicker. Thank you. Madam Chair. 

Let me point out in response to what Mr. Nutter said, in the sec- 
ond panel Dr. Pielke will reference a peer-reviewed study which he 
says is extensive and robust. The Neumayer and Barthel study of 
2011 conducted at the London School of Economics and supported 
financially by Munich Reinsurance conclude “Based on historical 
data, there is no evidence so far that climate change has increased 
the normalized economic loss from natural disasters.’ That will be 
in the second panel and for people who will be tuning out, I just 
wanted to point that out. 

Mr. Golden, you talk about climate pollution. You and other peo- 
ple who have spoken in the room today have talked about carbon 
dumping. Now, when we talk about that, we are talking about car- 
bon dioxide being emitted into the atmosphere. Is that correct? 

Mr. Golden. Among other greenhouse gases, yes. 

Senator Wicker. Among other greenhouse gases. And Ms. Diana 
Furchtgott-Roth, you mentioned that you are actually breathing 
out carbon dioxide as we speak. 

Ms. Furchtgott-Roth. Right. And trees emit it also, plants and 
trees emit it. 

Senator Wicker. That is right. And we are glad of that, are we 
not? 

Ms. Furchtgott-Roth. We are. 
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Senator Wicker. So, it would just seem, let me observe that it 
seems to me that when we talk about carbon dumping or climate 
pollution as a way to make carbon dioxide sound a little more sin- 
ister, I just think it is important to explain what we are talking 
about when we say greenhouse gases. 

Now is it true. Dr. Cullen, that carbon dioxide emissions from 
most developed countries including the United States have actually 
dropped in the past decade? 

Ms. Cullen. As a result of the recession here in the U.S., among 
other things we saw a small tick down in the amount of C02 being. 

Senator Wicker. OK, so that is true. You have said it is because 
of the recession. I have only got 4 minutes. So, that is actually 
true. 

I would also point out that EPA announced earlier this year that 
greenhouse gas emissions have been declining since 2007 including 
a decrease by 1.6 percent between 2010 and 2011, and again we 
are talking about the very dioxide that I am breathing out at this 
point. 

Now, Ms. Diane Furchtgott-Roth, Mr. Golden talked about an 
ounce of prevention. And what I want to ask you in my remaining 
time, is what we are talking about with the Obama administration 
really just an ounce of prevention? As I understand, what you are 
saying, these actions will be harmful to the economy, they will 
raise our energy prices, they will hurt our economy in a way that 
hits particularly hard at the people at the bottom of the economic 
spectrum. Is that correct? 

Ms. Furchtgott-Roth. Yes, yes, that is correct. And by the way, 
I meant to say plants absorb carbon rather than emit it. We emit 
it, they absorb it. So, I misspoke. 

Senator Wicker. And actually plants love it, do they not? They 
do better with more carbon dioxide. 

Ms. Furchtgott-Roth. Exactly, yes. 

But what President Obama is talking about is very wide-ranging 
regulation on our industries. That is going to effect the lowest fifth 
of the population greatest. 

Senator Boxer. Thank you. Senator Sanders. 

Senator Sanders. Thank you. Madam Chair. I note that I find 
it interesting that in this discussion of global warming the two Re- 
publican representatives admittedly tell us that they are not cli- 
matologists, they are economists. And that is fine. But I do find 
that interesting as we debate how we go forward in addressing the 
planetary crisis of global warming that neither of the Republican 
representatives here are talking about global warming. 

A second point, and this is not disparaging to either one of these 
fine panelists here, I am concerned, as you said. Madam Chair, 
that the Koch Brothers, ExxonMobil and others are pouring well 
over $100 million into organizations, including both of their organi- 
zations, trying to do what the tobacco industry did many, many 
years ago at such tremendous cost. How many people died because 
we had doctors coming to Congress raising their hands swearing 
that tobacco had no impact on cancer, et cetera. 

Ms. Furchtgott-Roth. I have no idea where my organization 
gets its funds. But I have been writing these materials way before 
I joined 
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Senator Sanders. OK. I was not disparaging you but I am telling 
it is a fact. 

Senator Boxer. I will put that in the record, where we got that. 
Senator Sanders. All right. We will document where the Man- 
hattan Institute gets its money from. 

[The referenced information follows:] 
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Exxon Mobil Corporation 
2010 Contributions and Community Investments 

Public Information and Policy Research 


Africa Society*, Washington, D.C. 

Africa-America Institute*, New York, New York 
Alliance To Save Energy*, Washington, D.C. 

2010 Energy Efficiency Global Forum 
General Support 

American Association of Blacks in Energy*, Washington, D.C. 

American Enterprise Institute for Public Policy Research*, Washington, D.C. 

2010 AEI Annual Dinner 
General Support 

American Ireland Fund*, Boston, Massachusetts 
18"^ Annual Washington National Gala 
American Legislative Exchange Council*, Washington, D.C. 

General Support 
National Chairman's Reception 
Americas Society*, New York, New York 
Asia Society*, Washington, D.C. 

Aspen Institute, Inc.* 

2010 Washington Ideas Forum - Queenstown, Maryland 
Business Leadership Council - New York, New York 
Forum on Global Energy - Washington, D.C. 

Atlantic Legal Foundation*, New York, New York 
Baker Institute for Public Policy - Rice University*, Houston, Texas 
Energy Forum 

Brookings Institution*, Washington, D.C. 

Africa Growth Initiative 
Corporate Council 

Business Civic Leadership Center*, Washington, D.C. 

Business Council for International Understanding*, New York, New York 
African Ambassadors Reception 
Chiefs of Mission Conference 
Dwight D. Eisenhower Global Awards Gala 
General Support 
Subtotal 

Caribbean-Central American Action*, Washington, D.C. 

34th Annual Miami Conference on the Caribbean & Central America 
Central America and Dominican Republic Trade & Competiveness Conference 
General Support 

Carnegie Mellon University*, Pittsburgh, Pennsylvania 

Carnegie Mellon Electricity Center 
Center for American and International Law*, Plano, Texas 
Institute for Energy Law 
Institute for Transnational Arbitration 
International and Comparative Law 
Other Contributions, each under $5,000 
Subtotal 

Center for Clean Air Policy*, Washington, D.C. 

Center for Corporate Citizenship at Boston College*, Chestnut Hill, Massachusetts 
Center for National Policy*, Washington, D.C. 

Center for Public Policy Priorities*, Austin, Texas 


$ 25,000 
12,500 

50.000 

35.000 

20.000 

10,000 

235.000 

12,500 

39.000 

25.000 

15.000 

10.000 

150.000 

35.000 

100.000 
5,000 

50.000 

25.000 
265,000 

25.000 

5,000 

12.000 

50.000 

18.000 

$ 85,000 

15.000 

5.000 

10.000 

50.000 

8.000 

6.500 
5,000 

6.500 
$ 26,000 

35.000 
11,666 

25.000 
5,000 
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Exxon Mobil Corporation 
2010 Contributions and Community investments 

Public Information and Policy Research 


Center for Strategic and International Studies*, Washington, D.C. 

Africa Initiative $ 50,000 

Capital Campaign ($5,000,000: 2009-2013) 1,000,000 

Economics on Deepwater Exploration 75,000 

General Support 235,000 

Russia Balance Sheet Project 75,000 

Subtotal $1,435,000 

Central and East European Law Initiative Institute*, Washington, D.C. 

Residential Judicial Training Program - Prague 25,000 

China Business Forum, Inc.*, Washington, D.C. 

US China Legal Cooperation Fund 25,000 

Committee Encouraging Corporate Philanthropy*, New York, New York 1 0,000 

Conference Board, Inc.*, New York, New York 80,000 

Congressional Award Foundation*, Washington, D.C. 1 0,000 

Congressional Black Caucus Foundation, Inc.*, Washington, D.C. 282,000 

Congressional Hispanic Caucus Institute Inc.*, Washington, D.C. 200,000 

Corporate Council on Africa*, Washington, D.C. 50,000 

Council on Foreign Relations, Inc.* 

Africa Initiative - Washington, D C. 50,000 

New York, New York 100,000 

Council on Foundations, Inc.*, Arlington, Virginia 1 5,000 

Executive Council on Diplomacy, Inc.*, Washington, D.C. 20,000 

Faith & Politics Institute*, Washington, D.C. 50,000 

Federalist Society for Law and Public Policy Studies*, Washington, D.C. 1 5,000 

Financial Executives Research Foundation, Inc.*, Florham Park, New Jersey 50,000 

Foundation for Public Affairs*, Washington, D.C. 5,000 

Foundation for Research on Economics and the Environment*, Bozeman, 

Montana 40,000 

Foundation for the Center for Energy, Marine Transportation and Public Policy 
at Columbia University*, New York, New York 100,000 

Fund for Peace*, Washington, D.C. 

Human Rights and Business Roundtable 15,000 

George Mason University Foundation*, Fairfax, Virginia 

Law & Economics Center 30,000 

George Washington University*, Washington, D.C. 

Middle East Policy Forum 25,000 

Regulatory Studies Center 50,000 

Georgetown University*, Washington, D.C. 

Center Contemporary Arabic Studies 50,000 

Science in the Public Interest Program 50,000 

Harvard University*, Cambridge, Massachusetts 

Corporate Social Responsibility Initiative ($200,000: 201 0-201 1 ) 1 00,000 

Henry L. Stimson Center*, Washington, D.C. 25,000 

Heritage Foundation*, Washington, D.C. 50,000 

Institute for Human Rights and Business*, United Kingdom 1 5,000 

Institute for Policy Innovation*, Lewisviile, Texas 5,000 

Institute for Research on the Economics of Taxation*, Washington, D.C. 10,000 

Institute of Internal Auditors Research Foundation*, Altamonte Springs, Florida 5,000 

Intellectual Property Owners Education Foundation*, Washington, D.C. 

6"’ International Judges Conference 25,000 


International Accounting Standards Committee Foundation*, New York, New York 150,000 
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international Conservation Caucus Foundation*, Washington, D.C. 

Interstate Oil & Gas Compact Commission*, Oklahoma, Oklahoma 
Johns Hopkins University, School for Advanced International Studies*, 
Washington, D.C. 

2010 Energy Conference 
Africa Program 

Global Energy & Environmental Initiative 
Latin America Program 

Subtotal 

Joint Center for Political and Economic Studies*, Washington, D.C. 
Kuwait-America Foundation*, Washington, D.C. 

2010 Journey for Peace Gala 
Landmark Legal Foundation*, Kansas City, Missouri 
Latino Leaders Network*, Washington, D.C. 

Latino Leaders Luncheon Series 
Lyndon Baines Johnson Foundation*, Austin, Texas 
LBJ Liberty & Justice for All Award 
Manhattan Institute for Policy Research*, New York, New York 
Massachusetts Institute of Technology*, Cambridge, Massachusetts 
Energy Policy Studies 

Model for Economic Assessment of U.S. Climate Policy 
Mentor Group*, Boston, Massachusetts 
Institute for EU-US Legal-Economic Affairs 
Mercatus Center, Inc.*, Arlington, Virginia 
Meridian International Center*, Washington, D.C. 

Mexican Cultural Institute*, Washington, D.C. 

Middle East Institute*, Washington, D.C. 

Middle East Policy Council*, Washington, D.C. 

Mountain States Legal Foundation*, Lakewood, Colorado 
National Association of Neighborhoods*, Washington, D.C. 

National Black Chamber of Commerce*, Washington, D.C. 

National Bureau of Asian Research*, Seattle, Washington 
General Support 
NBR Chairman's Council 
Pacific Energy Summit 
Subtotal 

National Bureau of Economic Research*, Cambridge, Massachusetts 
National Center for State Courts*, Williamsburg, Virginia 
National Committee on United States-China Relations*, New York, New York 
National Conference of State Legislatures Foundation for State Legislatures*, 
Denver, Colorado 

National Council on US-Arab Relations*, Washington, D.C. 

National Foreign Trade Councii Foundation, Inc.*, Washington, D.C. 

World Trade Dinner 

National Foundation for Judicial Excellence*, Chicago, Illinois 

National Governors Association Center for Best Practices*, Washington, D.C. 

National Judicial College*, Reno, Nevada 

National Taxpayers Union Foundation*, Alexandria, Virginia 

National Womans Party*, Washington, D.C. 

201 0 Alice Award 


$ 25,000 
10,000 


20,000 

15.000 

50.000 

95.000 

$180,000 

15.000 

350.000 

10.000 

20,000 

10,000 

50.000 

75.000 

75.000 

35.000 

40.000 

100.000 
5,000 

50.000 

20.000 
5,000 

25.000 
100,000 

50.000 

30.000 
100.000 

$ 180,000 

25.000 

25.000 

10.000 

12,500 

50.000 

15.000 

10.000 
20,000 

45.000 

75.000 


10,000 
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Nicholls State University,* Thibodaux, Louisiana 

National Women's Leadership Summit $ 10,000 

Nixon Center*, Washington, D.C. 10,000 

North Texas Clean Air Coalition*', DFW Airport 5,000 

Northwestern University School of Law*, Chicago, Illinois 

Judicial Education Program 30,000 

Pacific Legal Foundation*, Sacramento, California 10,000 

Peterson Institute for International Economics*, Washington, D.C. 25,000 

Public Affairs Research Council of Louisiana, Inc.*, Baton Rouge, Louisiana 30,000 

RAND Corporation*, Santa Monica, California 

Business Leaders Forum 25,000 

Rand Institute for Civil Justice*, Santa Monica, California 85,000 

Regents of the University of California*, Berkeley, California 

Lawrence Berkley Laboratory 35,000 

Seeds of Peace*, New York, New York 100,000 

Senate Hispanic Research Council, Inc.*, Austin, Texas 

Luna Minority Student Internships 10,000 

Southern Governors' Association*, Washington, D.C. 5,000 

Southern Methodist University Law School Foundation*, Dallas, Texas 5,000 

Stanford University*, California 

Center for International Development 25,000 

Institute tor Economic Policy Research 50,000 

State Agency Council*, Austin, Texas 

Governor's Commission for Women 5,000 

Tax Council Policy Institute*, Washington, D.C. 20,000 

Tax Foundation*, Washington, D.C. 

Annual Conference S Dinner 6,000 

Cost Analysis of Corporate Competitiveness Study 1 5,000 

General Support 25.500 

Subtotal $ 46,500 

Temple University*, Philadelphia, Pennsylvania 

China Judicial Training Program 75,000 

Texas Appleseed*, Austin 

Good Apple Dinner 10,000 

Texas Civil Rights Project*, Austin 5,000 

Texas Equal Access to Justice Foundation*, Austin 1 5,000 

Texas Judicial Foundation*, Austin 20,000 

Texas Public Policy Foundation*, Austin 

Texas Legislature Policy Orientation 10,000 

Texas Southern University*, Houston 

Texas Legislative Internship Program 10,000 

Transparency International USA*, Washington, D.C. 50,000 

TTARA Research Foundation*, Austin, Texas 

Tax Subsidies Study 25,000 

United States-Indonesia Society*, Washington, D.C. 

Edward E, Masters Fellowship Program 100,000 

University of Texas at Austin*, Houston 

Center for Energy Economics 5,000 

University of Texas at Dallas*, Richardson 

Corporate Governance Conference 7,500 
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University of Texas Law School Foundation*, Austin 

2010 Law School Reunion $ 5,000 

General Support 25,000 

Law Center for Energy, International Arbitration and Environmental Law 25,000 

Subtotal $ 55,000 

University of Texas, School of Law*, Austin 

2010 Conference on Arbitration and National Courts: Conflict and Cooperation 5,000 

University of Wyoming Foundation*, Laramie 

Conversations on Democracy 10,000 

Washington Legal Foundation*, Washington, D.C. 40,000 

Western Governors' Association*, Denver, Colorado 5,000 

Women in Government*, Washington, D.C. 

Business Council 20,000 

Energy Panel at the Annual State Director's Meeting 20,000 

Woodrow Wilson International Center for Scholars*, Washington, D.C. 

Africa Program 30,000 

Awards Dinner 10,000 

Gala Executive Committee Co-Chair and National Sponsor 50.000 

Subtotal $ 90,000 

World Affairs Council* 

Conversations with History - Houston, Texas 1 5,000 

Dallas/Fort Worth, Texas 32,500 

Houston, Texas 5,700 

Jones Award - Houston, Texas 25,000 

Washington, D.C. 25.000 

Subtotal $ 103,200 

Exxon Mobil Corporation* 

Other Contributions, each under $5,000 1 8,500 

XTO Energy, Inc.*' 

Other Contributions, each under $5,000 1.300 


Total Public Policy Contributions made through the United States $7,488,166 


Contributions Benefiting Communities in the United States* $7,373,166 

Contributions Benefiting Communities outside the United States* $ 253,200 


Total Worldwide Public Policy Contributions* $7,626,366 


Exxon Mobil Corporation* $7,620,066 

XTO Energy, Inc.’' $ 6,300 


Total Public information and Policy Research' 


$7,626,366 
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Grants made by ExxonMobil Foundation except where Indicated by: 

* Exxon Mobil Corporation, its divisions and affiliates 
X XTO Energy, Inc. 

# May include cash and in-kind contributions to nonprofit and NGO organizations: direct spending on 
community-serving projects; social bonus projects required under agreements with host governments by 
Exxon Mobil Corporation, its divisions and affiliates; and. ExxonMobil's share of community expenditures 
paid by joint ventures operated by other companies. 
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Alliance for Sustainable Energy, LLC*, Golden, Colorado 
Joint Institute for Strategic Energy Analysis 
Alliance To Save Energy*, Washington, D.C. 

201 1 Evening with the Stars of Energy Efficiency Awards 
General Support 

American Association of Blacks in Energy*, Washington, D.C. 

American Enterprise Institute for Public Policy Research*, Washington, D.C. 

2011 Annual Dinner 

Energy and Environmental Studies Program 
General Support 

Subtotal 

American Iranian Council, Inc.*, Princeton, New Jersey 
American Legislative Exchange Council*. Washington, D.C. 

General Support 

ALEC States and Nation Policy Summit 

American National Standards Institute*, Washington, D.C. 

International Organization for Standardization 
Americas Society*, New York, New York 
Asia Society Texas Center*, Houston, Texas 
Aspen Institute, Inc.* 

2011 Washington Ideas Forum - Queenstown, Maryland 
Global Energy Forum - Washington, D.C. 

Partners for a New Beginning - Washington, D.C. 

Subtotal 

Atlantic Council of the United States*, Washington, D.C. 

Atlantic Legal Foundation*, New York, New York 
Baker Institute For Public Policy - Rice University*, Houston, Texas 
Energy Forum 

Beacon State Fund*, Austin, Texas 
Governor's Commission for Women 
Bipartisan Policy Center, Inc.*, Washington, D.C. 

Russia Project ($50,000:2011-2012) 

Brookings Institution*, Washington, D.C. 

Corporate Council 

Foreign Policy Conference on the Artie 
Global Economy and Development Program 
Subtotal 

Business Council for International Understanding*, New York, New York 
201 1 Dwight D. Eisenhower Global Awards Gala 
General Support 

Global Chiefs of Mission Conference 
Training in Commercial Diplomacy 

Subtotal 

Caribbean-Central American Action*, Washington, D.C. 

Carnegie Mellon University*, Pittsburgh, Pennsylvania 

Electricity Industry Center 

Center for American and International Law, Plano, Texas 

Institute for Energy Law* 

Institute for Transnational Arbitration* 

International and Comparative Law* 

Other Contributions*, each under $5,000 

Subtotal 


$ 50,000 

20,000 

25.000 

20.000 

10,000 

50.000 

235.000 

$295,000 

15.000 

74.000 

12.500 

25.000 

15.000 

25.000 

150.000 

100.000 
100.000 

$350,000 

25.000 

5.000 

50.000 

10.000 

25.000 

265,000 

40.000 

10.000 

$315,000 

50.000 

18.000 
26,000 

25.000 

$119,000 

10.000 

50,000 

8.000 

6.500 
5,000 

2.500 

$ 22,000 
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Center for Clean Air Policy*, Washington, D.C. 

Climate Policy Initiative $ 35,000 

Center for Corporate Citizenship at Boston College*, Chestnut Hill, 

Massachusetts 10,000 

Center for Strategic and International Studies*, Washington, D.C. 

Africa Initiative 20,000 

Captial Campaign ($5,000,000: 2009-2013) 1,000,000 

Conference Support for 2012 50,000 

General Support 235,000 

Subtotal $1,305,000 

Committee Encouraging Corporate Philanthropy*, New York, New York 10,000 

Communications Institute*, Northridge, California 75,000 

Conference Board, Inc.*, New York, New York 80,000 

Congressional Black Caucus Foundation, Inc.*, Washington, D.C. 275,000 

Congressional Hispanic Caucus Institute Inc.*, Washington, D.C. 

Annual Legislative Dinner & Golf Tournament 275,000 

Corporate Council on Africa*, Washington, D.C. 

8th Annual U.S.- Africa Business Summit 1 50,000 

Luncheon in Honor of Gabonese Republic President Bongo 15,000 

Dinner in Honor of South Sudan President Kiir 25,000 

General Support 25.000 

Subtotal $ 215,000 

Council of State Governments*, Lexington, Kentucky 6,000 

Council on Foreign Relations, Inc.* 

Africa Initiative - Washington, D.C. 50,000 

New York, New York 100,000 

Council on Foundations, Inc.*, Arlington, Virginia 15,000 

Executive Council on Diplomacy, Inc.*, Washington, D.C. 20,000 

Faith & Politics Institute*, Washington, D.C. 50,000 

Federalist Society for Law and Public Policy Studies*, Washington, D.C. 15,000 

Financial Executives Research Foundation, Inc.*, Morristown, New Jersey 50,000 

Florida International University*, Miami, Florida 

Global Energy Outlook 5,000 

Foundation for Public Affairs*, Washington, D,C. 5,000 

Foundation for Research on Economics and the Environment*, Bozeman, Montana 40,000 
Fund for Peace*, Washington, D.C. 

Human Rights & Business Roundtable 15,000 

George C. Marshall Research Foundation*, Lexington, Virginia 

201 1 George C. Marshall Awards Dinner 25,000 

George Mason University Foundation*, Fairfax, Virginia 

Judicial Training Program 20,000 

Law & Economics Center 30,000 

George Washington University*, Washington, D.C. 

Middle East Policy Forum 50,000 

Regulatory Studies Center 50,000 

Georgetown University*, Washington, D.C. 

Center for Contemporary Arab Studies 50,000 

Science in the Public Interest 100,000 

Global Environmental Management Initiative Inc.*, Washington, D.C. 

Local Water S ustainability T ool 1 0,000 

Harvard University*, Cambridge, Massachusetts 

Corporate Social Responsibility Initiative ($200,000: 2010-2011) 


100,000 
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Henry L. Stimson Center*, Washington, D.C. $ 25,000 

Heritage Foundation, Washington, D.C. 50,000 

Institute for Policy Innovation*, Lewisville, Texas 

Annual Dinner 5,000 

Institute for Research on the Economics of Taxation*, Washington, D.C. 1 0,000 

Institute of Internal Auditors Research Foundation*, Altamonte Springs, Florida 5,000 
Inter-American Dialogue*, Washington, D.C. 7,200 

International Financial Reporting Standards Foundation*, London, United Kingdom 150,000 
IPAA Educational Foundation*, Washington, D.C. 

15"’ Annual Wildcatters Ball 5,000 

Johns Hopkins University, School for Advanced International Studies*, 

Washington, D.C. 

Foreign Studies Programs 95,000 

Global Energy & Environmental Initiative 50,000 

Joint Center for Political and Economic Studies*, Washington, D.C. 30,000 

Kuwait-America Foundation*, Washington, D.C. 400,000 

Latino Leaders Network*, Washington, D.C. 

Latino Leaders Luncheon Series 20,000 

Manhattan Institute for Policy Research*, New York, New York 95,000 

Massachusetts Institute of Technology*, Cambridge 

Energy Policy Studies 75,000 

Mentor Group*, Boston, Massachusetts 

Forum for EU-US Legal-Economic Affaris 35,000 

Mercatus Center, Inc.*, Arlington, Virginia 25,000 

Meridian International Center*, Washington, D.C. 30,000 

Mexican Cultural Institute*, Washington, D.C. 5,000 

Middle East Institute*, Washington, D.C. 50,000 

Middle East Policy Council*, Washington, D.C. 20,000 

Mountain States Legal Foundation*, Lakewood, Colorado 10,000 

National Black Chamber of Commerce*, Washington, D.C. 1 50,000 

National Bureau of Asian Research*, Seattle, Washington 

General Support 50,000 

NBR Chairman's Council 30,000 

Pacific Energy Summit 100,000 

Subtotal $180,000 

National Bureau of Economic Research*, Cambridge, Massachusetts 25,000 

National Center for State Courts*, Williamsburg, Virginia 25,000 

National Committee on United States-China Relations*, New York, New York 25,000 

National Conference of State Legislatures Foundation*, Denver, Colorado 12,500 

National Council on US-Arab Relations*, Washington, D.C. 50,000 

National Foreign Trade Council Foundation*, Inc., Washington, D.C. 

World Trade Dinner 15,000 

National Foundation for Judicial Excellence*, Chicago, Illinois 10,000 

National Governors Association Center for Best Practices*, Washington, D.C. 20,000 

National Judicial College*, Reno, Nevada 45,000 

National Organization of Black Elected Legislative Women, Inc.*, Denver, Colorado 5,000 
National Summit on Africa*, Washington, D.C. 10,000 

National Taxpayers Union Foundation*, Alexandria, Virginia 75,000 

National Woman's Party*, Washington, D.C. 

Sewell-Belmont House - 201 1 Alice Award Luncheon 


5,000 
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Nicholls State University*, Thibodaux, Louisiana 
National Women's Leadership Summit 
Oxford Institute for Energy Studies*, United Kingdom 
Pacific Legal Foundation*, Sacramento, California 
Peterson Institute for International Economics*, Washington, D.C. 
Pittsburgh Middle East Institute, Inc.*, Pennsylvania 
4"’ Annual Conference 

Public Affairs Research Council of Louisiana, Inc.*, Baton Rouge 
RAND Corporation*, Santa Monica, California 

Business Leaders Forum 

Rand Institute for Civil Justice*, Santa Monica, California 
Regents of the University of California*, Berkeley 

Lawrence Berkley Laboratory 

Royal United Services Institute*, London, United Kingdom 
Defense and Security Studies 
Seeds of Peace*, New York, New York 

Annual Benefit Dinner 
General Support 

Senate Hispanic Research Council, Inc.*, Austin, Texas 
Luna Scholars Gala 

Southern Governors' Association*, Washington, D.C. 

Stanford University*, California 

Center for International Development 
Institute for Economic Policy Research 
Tax Council Policy Institute*, Washington, D.C. 

Tax Foundation*, Washington, D.C. 

Annual Conference & Dinner 
General Support 

Temple University*, Philadelphia, Pennsylvania 
Judicial Training Program 
Texas Appleseed*, Austin 

Good Apple Dinner 

Texas Equal Access to Justice Foundation*, Austin 
Event Support 

Texas Judicial Foundation*, Austin 
Texas Public Policy Foundation*, Austin 
Texas Southern University*, Houston 
Texas Legislative Internship Program 
Texas Wesleyan University’', Fort Worth 
Third Annual Energy Symposium 
Transparency International USA*, Washington, D.C. 

U.S. Department of State*, Washington, D.C. 

Experience America - Alaska 
U.S. Ukraine Foundation*, Washington, D.C. 

Ukrainian Independence Day Celebration 
Uniform Law Foundation*, Chicago, Illinois 
United Nations Foundation*, Washington, D.C. 

United Nations Business Council 
United States-Indonesia Society*, Washington, D.C. 

University of Texas at Austin*, Houston 
Center for Energy Economics 


$ 10,000 

35.000 

10.000 

50.000 

5,000 

25.000 

25.000 

85.000 

35.000 
6,527 

15.000 

75.000 

10.000 

5.000 

35.000 

50.000 

20.500 

6.000 

25.500 

75.000 

10.000 

15.000 

20.000 
20,000 

10,000 

10,000 

50.000 

25.000 

5,000 

5,000 

25,000 

100,000 

5,000 
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University of Texas at Dallas*, Richardson 

Corporate Governance Conference $ 7,500 

University of Texas Law School Foundation*, Austin 

2011 Law School Reunion 10,000 

General Support 25,000 

University of Wyoming Foundation*, Laramie 

Conversations on Democracy 10,000 

Washington Legal Foundation*, Washington, D.C. 40,000 

Western Governors' Association*, Denver, Colorado 15,000 

Women in Government*, Washington, D.C. 

Business Council 20,000 

Woodrow Wilson International Center for Scholars*, Washington, D.C. 

Annual Dinner 5,000 

Kennan Center 5,000 

World Affairs Council* 

Ambassador Luncheons - Dallas, Texas 25,000 

Conversations with History - Houston, Texas 15,000 

H. Neil Mallon Award Dinner - Dallas, Texas 25,000 

Houston, Texas 5,700 

Jones Award - Houston, Texas 10,000 

Washington, D.C. 35,000 

Subtotal $ 115,700 

Exxon Mobil Corporation* 

Other Contributions, each under $5,000 17,983 

Total Public Policy Contributions made through the United States $7,667,910 


Contributions Benefiting Communities in the United States* $7,396,950 

Contributions Benefiting Communities outside the United States* $ 394 460 

Total Worldwide Public Policy Contributions" $7,791,410 

Exxon Mobil Corporation* $7,723,910 

ExxonMobil Foundation $ 50,000 

XTO Energy, Inc.* $ 17,500 

Total Public Information and Policy Research* $7,791,410 


Grants made by ExxonMobil Foundation except where indicated by: 

* Exxon Mobil Corporation, its divisions and affiliates 

* XTO Energy, Inc. 

* May include cash and in-kind contributions to noni^'ofit and NGO organizations; direct spending on 
community-serving projects: social bonus projects required under agreements with host governments by 
Exxon Mobil Corporation, its divisions and affiliates; and, ExxonMobil’s share of community expenditures 
paid by joint ventures operated by other companies. 
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American Association of Blacks in Energy*, Washington, D.C. 

American Australian Association*, New York, New York 

2012 Annual Benefit Dinner 

American Enterprise Institute for Public Policy Research*, Washington, D.C. 

2012 Annual Dinner and Irving Kristol Lecture 
General Support 

American Iranian Council*, Princeton, New Jersey 
American Legislative Exchange Council*, Washington, D.C. 

2012 Annual Conference 
Private Sector and Energy and Tax Task Force 
American National Standards Institute*, Washington, D.C. 

Americas Society*, New York, New York 
Asia Society Texas Center*, Houston 
Tiger Bail 

Aspen Institute, Inc.* 

2012 Washington Ideas Forum - Queenstown, Maryland 
Aspen Strategy Group Summer Workshop -Washington, D.C. 

Global Energy Forum and Socrates Program - Washington, D.C. 

Partners for a New Beginning - Washington, D C. 

Subtotal 

Atlantic Council of the United States*, Washington, D.C. 

2012 Energy and Economic Summit 
President's Circle Corporate Membership 
Atlantic Legal Foundation*, New York, New York 
Baker Institute For Public Policy - Rice University*, Houston, Texas 
Energy Forum 

Beacon State Fund*, Austin, Texas 
Governor's Commission for Women 
Bipartisan Policy Center, Inc,*, Washington, D.C. 

Russia Project ($50,000: 2011-2012) 

Brookings Institution*, Washington, D.C. 

Africa Growth Initiative 
Corporate Council 

Business Civic Leadership Center*, Washington, D.C. 

Business Council for International Understanding*, New York, New York 

Dwight D. Eisenhower Global Awards Gala 
General Support 

Global Chiefs of Mission Conference Programs 
Training in Commercial Diplomacy 
Other Contributions, each under $5,000 

Subtotal 

Carnegie Endowment for international Peace*, Washington, D.C. 

Carnegie Mellon University*, Pittsburgh, Pennsylvania 

Electricity Industry Center 

Center for American and International Law*, Plano, Texas 

Institute for Energy Law 
Institute for Transnational Arbitration 
International and Comparative Law 
Other Contributions, each under $5,000 

Subtotal 


$ 40,000 
100,000 

10,000 

250.000 

15.000 

25.000 

34.000 
29,250 

15.000 

25.000 

150.000 

25.000 

75.000 

100.000 

$350,000 

35.000 

25.000 
5,000 

50.000 

5.000 

25.000 

15.000 

265.000 

25.000 

25.000 

18.000 

30.000 

25.000 

1.500 
$ 99,500 

25,000 

100.000 

8.000 

6.500 

5.000 

3.000 

$ 22,500 



225 


Exxon Mobil Corporation 

2012 Worldwide Contributions and Community Investments 
Public Information and Poiicy Research 


Center for Clean Air Policy*, Washington, D.C. 

Climate Policy Initiative 

Center for Corporate Citizenship at Boston College*, Chestnut Hill, Massachusetts 
Center for National Policy*, Washington, D.C. 

Center for Strategic and International Studies*, Washington, D.C. 

Africa Initiative 

Capital Campaign ($5,000,000: 2009-2013) 

General Support 

Subtotal 

China Business Forum, Inc.*, Washington, D.C. 

U S, China Legal Cooperation Fund 
Colorado School of Mines*, Golden, Colorado 

Unconventional Hydrocarbon Resources Education and Training Program 
Committee Encouraging Corporate Philanthropy*, New York, New York 
Conference Board, Inc.*, New York, New York 
Congressional Black Caucus Foundation, Inc.*, Washington, D.C. 

Congressional Hispanic Caucus Institute*, Washington, D.C. 

Annual Legislative Dinner 
Corporate Council on Africa*, Washington, D.C. 

Council of State Governments* 

General Support - Lexington, Kentucky 
Midwestern Legislative Conference - Lombard. Illinois 
Toll Fellowship Program - Lexington, Kentucky 
Council on Foreign Relations, Inc.*, New York, New York 
Africa Initiative - Washington. D.C, 

New York, New York 

Council on Foundations, Inc.*, Arlington, Virginia 
Durham University*, United Kingdom 
Middle East Studies 

Eisenhower Exchange Fellowships Inc.*, Philadelphia, Pennsylvania 
Chairman's Circle Membership 
Eurasia Foundation, Inc.*, Washington, D.C. 

Sarah Carey Dinner 

Executive Council on Diplomacy, Inc.*, Washington, D.C. 

Faith & Politics Institute*, Washington, D.C. 

Federalist Society for Law and Public Policy Studies*, Washington, D.C. 

Financial Executives Research Foundation, Inc.*, Morristown, New Jersey 
Foundation for Public Affairs*, Washington, D.C. 

Foundation for Research on Economics and the Environment*, Bozeman, Montana 
Fund for Peace*, Washington, D.C. 

Human Rights & Business Roundtable 
George Mason University Foundation*, Fairfax, Virginia 

Law & Economics Center 

George Washington University*, Washington, D.C. 

Middle East Policy Forum 
Regulatory Studies Center 
Georgetown University*, Washington, D.C. 

Center for Contemporary Arab Studies 
Science in the Public Interest 


$ 35,000 

10,000 
25,000 

25,000 

1 , 000,000 

235.000 

$1,260,000 

25.000 

333,334 

10.000 
80,000 

275.000 

200.000 

35.000 

6,000 

10.000 

25.000 

50.000 
100,000 

15.000 

7,848 

250,000 

25.000 

20.000 

25.000 

15.000 

50.000 
5,000 

40.000 

15.000 

50.000 

50.000 

95.000 

50.000 
50,000 
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Heritage Foundation*, Washington, D.C. 

Institute for Research on the Economics of Taxation*, Washington, D.C. 

Institute of Internal Auditors Research Foundation*, Altamonte Springs, Florida 
Inter-American Dialogue*, Washington, D.C. 

International Conservation Caucus Foundation*, Washington, D.C. 

International Financial Reporting Standards Foundation*, London, United Kingdom 
Johns Hopkins University, School for Advanced International Studies*, Washington, D.C. 
Foreign Studies Programs 
2012Conference on U.S. -Vietnam Reiations 
Joint Center for Political and Economic Studies*, Washington, D.C. 

Kuwait-Amerlca Foundation*, Washington, D.C. 

Latino Leaders Network*, Washington, D.C. 

Luncheon Speaker Series 

Manhattan Institute for Policy Research*, New York, New York 
Massachusetts Institute of Technology*, Cambridge 

Energy Poiicy Studies 

Mercatus Center, Inc.*, Arlington, Virginia 
Meridian International Center*, Washington, D.C. 

Mexican Cultural Institute*, Washington, D.C. 

Middle East Institute*, Washington, D.C. 

Middle East Policy Council*, Washington, D.C. 

Mountain States Legal Foundation*, Lakewood, Colorado 
National Black Chamber of Commerce*, Washington, D.C. 

National Bureau of Asian Research*, Seattle, Washington 
Center for Health and Aging 
NBR Chairman's Council 
Pacific Energy Summit 

Presidential Campaign Debate on Asia Poiicy 

Subtotal 

National Bureau of Economic Research*, Cambridge, Massachusetts 
National Center for State Courts*, Williamsburg, Virginia 
National Conference of State Legislatures Foundation*, Denver, Colorado 
NCSL Foundation Support 
Women's Network Alliance 

National Council on US-Arab Relations*, Washington, D.C. 

National Foreign Trade Council Foundation, Inc.*, Washington, D.C. 

Global Innovation Forum Steering Committee 
World Trade Dinner 

National Foundation for American Policy*, Arlington, Virginia 
National Foundation for Judicial Excellence*, Chicago, Illinois 
National Governors Association Center for Best Practices*, Washington, D.C. 

National Judicial College*, Reno, Nevada 

National Organization of Black Elected Legislative Women, Inc.*, Denver, Colorado 
National Taxpayers Union Foundation*, Alexandria, Virginia 
National Womans Party*, Washington, D.C. 

Sewall-Beimont House & Museum - Alice Awards Luncheon 
Oxford Institute for Energy Studies*, United Kingdom 
Pacific Legal Foundation*, Sacramento, California 


$ 50,000 
10,000 
5,000 
7,560 

25.000 

150.000 

65.000 

10.000 

30.000 

400.000 

20.000 

35.000 

85.000 

25.000 

25.000 

5.000 

50.000 

20.000 
10,000 

125.000 

50.000 

30.000 

100.000 

5.000 
$185,000 

25.000 

25.000 

12,500 

5.000 

50.000 

25.000 

15.000 
7,500 

10.000 
20,000 
60,000 

5,000 

75.000 

5,000 

35.000 

10.000 
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Pennsylvania State University*, University Park 

Unconventional Hydrocarbon Resources Education and Training Program 
Peterson Institute for International Economics*, Washington, D.C. 

Public Affairs Research Council of Louisiana, Inc.*, Baton Rouge 
Rand Institute for Civil Justice*, Santa Monica, California 
Regents of the University of California*, Berkeley 
Lawrence Berkley Laboratory 
Regents of the University of California*, Davis 
institute for Transportation Studies 
Resources for the Future*, Washington, D.C. 

Center for Climate and Electricity Policy 
Seeds of Peace*, New York, New York 
Annual Benefit Dinner 
General Support 

Skinner Leadership Institute, Inc.*, Tracy's Landing, Maryland 
Master Series for Distinguished Leaders Reception 
Southern Governors' Association*, Washington, D.C. 

Southern Methodist University*, Dallas, Texas 
John Goodwin Tower Center for Political Studies 
Stanford University*, California 

Center for International Development 
Institute for Economic Policy Research 
Tax Council Policy Institute*, Washington, D.C. 

Tax Foundation*, Washington, D.C. 

Annual Conference & Dinner 
General Support 

Other Contributions, each under $5,000 
Subtotal 

Texas Appleseed*, Austin 
Good Apple Dinner 
Texas Civil Rights Project*, Austin 
Texas Defender Service*, Houston 
Texas Equal Access to Justice Foundation*, Austin 
Texas Judicial Foundation*, Austin, Texas 
Texas Southern University*, Houston 
Texas Legislative Internship Program 
Transparency International USA*, Washington, D.C, 

General Support 
Integrity Award Dinner 

UN Women for Peace Inc.*, New York, New York 
United Nations Foundation*, Washington, D.C. 

United Nations Business Council 
United States Council Foundation, inc.*, New York, New York 
Creating U.S. Jobs in a World of Global Value Chains 
United States Energy Association*, Washington, D.C. 

U,S.-China Oil & Gas Industry Forum 
United States-indonesia Society*, Washington, D.C. 


$333,334 

105.000 

25.000 

85.000 

35.000 

40.000 

25.000 

50.000 

50.000 

15.000 

5.000 

10.000 

35,000 

35.000 

20.500 

6.000 

25.500 
1.000 

$ 32,500 

10.000 
5,000 
5,000 

20,000 

20,000 

10,000 

50,000 

5,000 

50.000 

25.000 

50.000 

10.000 

100.000 
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University of Texas at Austin* 

Center for Energy Economics - Houston, Texas $ 5,000 

Unconventional Hydrocarbon Resources Education and Training Program 333,334 

University of Texas at Dallas*, Richardson 

Corporate Governance Conference 7,500 

University of Texas Law School Foundation*, Austin 

Center for Women in Law 1 0,000 

General Support 10,000 

Law Center for Energy, International Arbitration and Environmental Law 5,000 

Subtotal $ 25,000 

Washington Legal Foundation*, Washington, D.C. 40,000 

Western Governors' Association*, Denver, Colorado 15,000 

Women In Government Foundation Inc.*, Washington, D.C. 

2012 Energy Summit 5,000 

Business Council 20,000 

Woodrow Wilson International Center for Scholars*, Washington, D.C. 

Africa Program 10,000 

Annual Award for Public Service Dinner 25,000 

Artie Energy Seminar 5,000 

Awards Dinner - Dallas, Texas 25,000 

Canada Institute 15,000 

Kennan Center 5,000 

Subtotal $ 85,000 

World Affairs Council* 

2012 Academic WorldQuest - Washington, D.C. 35,000 

Andrew Card Luncheon - Houston, Texas 5,000 

Annual Dinner - Washington, D.C, 5,000 

Ambassador Luncheons - Dallas, Texas 10,000 

Dillon Anderson Lecture Luncheon - Houston, Texas 5,000 

General Support - Houston, Texas 5,000 

H. Neil Mallon Award Dinner - Dallas, T exas 25,000 

Jones International Citizen Award Lunoheon - Houston, Texas 10,000 

Subtotal $ 100,000 

Exxon Mobil Corporation* 

Other Contributions, each under $5,000 17,300 

Total Public Policy Contributions made through the United States $8,469,460 


Contributions Benefiting Communities in the United States* $8,276,612 

Contributions Benefiting Communities outside the United States' $ 311,448 


Total Worldwide Public Policy Contributions 


$8,588,060 
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Exxon Mobil Corporation* $8,588,060 

Total Public Information and Policy Research* $8,588,060 


Grants made by ExxonMobil Foundation except where indicated by: 

* Exxon Mobil Corporation, its divisions and affiliates 

* XTO Energy, Inc. 

* May include cash and in-kind contributions to nonprofit and NGO organizations: direct spending on community-serving 
projects; social bonus projects required under agreements with host governments by Exxon Mobil Corporation, its 
divisions and affiliates; and, ExxonMobil’s share of community expenditures paid by joint ventures operated by other 
companies. 
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Public Information and Policy Research: 2005 Worldwide Giving Report 




Acton Institutefor the Study of Religion and Liberty, Grand Rapids, Michigan $ 50,000 


Advertising Council, Inc., New York, New York 20,000 

AEI-Brookings Joint Center for Regulatory Studies, Washington, D C. 25,000 

Africa Grantmakers Affinity Group*, New York, New York 
Membership 7,500 

Africa Society*, Washington, D.C, 25,000 

Africare*, Washington, D.C. 10,000 

American Conservative Union Foundation, Alexandria, Virginia 50,000 

American Council for Capital Formation Centerfor Policy Research, 

Washington, D.C. 360,000 

American Council on Germany, Inc.*, NewYork, NewYork 
John J. McCloy Award Dinner 10,000 

American Councilon Scienceand Health, NewYork, NewYork 25,000 

American Enterprise Institutefor Public Policy Research, Washington, D.C. 

Annual Dinner* 5,000 

General Operating Support 235,000 

American Friends of Lubavitch*, Washington, DC. 

Annual Benefit Event 5,000 

American Legislative Exchange Council, Washington, DC. 

Annual Conference* 90,000 

Energy Sustainability Project 80,000 

General Operating Support 71.500 

Subtotal $ 241,500 

American Spectator Foundation*, Arlington, Virginia 15,000 

Americas Society, Inc.*, NewYork, NewYork 
Sponsorship Dinner 10,000 

Annapolis Centerfor Science-Based Public Policy Inc., Maryland 30,000 

Arab American Institute Foundation*, Washington, D.C. 

Kahlil Gibran Awards 1 0,000 

Asia Society*, Washington, DC. 

Annual Dinner 25,000 

General Operating (including DC Metro and NY) 45,000 

Silver Anniversary Tiger Ball 2005 - Houston, Texas 25. 000 

Subtotal $ 95,000 

Asian American Journalists Association*, San Francisco, California 
Annual National Convention 5,000 

Aspen Institute, Inc,*, Queenstown, Maryland 10,000 

Atlas Economic Research Foundation, Arlington, Virginia 100,000 

Baker Institute For Public Policy - Rice University*, Houston, Texas 
Energy Forum Membership 50,000 

National Oil Companies Study 10,000 

Brookings Institution, Washington, DC. 

General Operating Support* 95,000 

Project Support 75,000 

Business Councillor International Understanding*, NewYork, NewYork 
Commercial Diplomacy Program 50,000 

Capital Research Center, Washington, D.C. 50,000 

Centerfor American and International Law, Plano, Texas 
CAIL Rogers Award Dinner (February 2006)' 6,000 

Institutefor Energy Law 8,000 

Institutefor TransnationalArbitration 6,500 

International and Comparative Law 5,000 

Other contributions*, each under $5,000 2,500 

Other contributions, each under $5,000 IjJO 

Subtotal $ 28,100 
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Center for Strategic and International Studies Inc., Washington, D C. 
Conference Support* 

General Operating Support 
Other contributions*, each under $5,000 
Subtotal 

Center for the Defense of Free Enterprise, Bellevue, Washington 

Center for the Study of Carbon Dioxide and Global Change, Tempe, Arizona 

Central and East European Law Initiative institute, Washington, D.C. 

General Operating Support 

Judge and Lawyer Training Program ($100,000; 2002-2005) 

Centre for New Europe - USA, Washington, D.C. 

City of Irving*, Texas 
8th Annual Texas Transportation Summit 
Committee for a Constructive Tomorrow, Washington, D.C. 

Communications Institute*, Pasadena, California 
Competitive Enterprise institute, Washington, D C. 

General Operating Support 
General Operating Support* 

Congress of Racial Equality, New York, New York 
Congressional Black Caucus Foundation, Inc.*, Washington, D.C. 

Annual Legislative Dinner 
Corporate Council on Africa*, Washington, D.C. 

General Operating Support 
US-Africa Business Summit 

Council of State Governments*. Lexington, Kentucky 
Council on Foreign Relations, Inc.*, New York, New York 
Africa Initiative 

Annual Corporate Membership 
Annual Subscription to Corporate Program 
Roundtable Dinner- Washington, D.C. 

Subtotal 

CPR institute for Dispute Resolution, Inc.*, New York, New York 
East-West Center*, Washington, D.C. 

Membership- US Asia Pacific Council 
Eisenhower Exchange Fellowships Inc., Philadelphia, Pennsylvania 
2005 Arab Middle East Program 
Environmental Law Institute*, Washington, D.C. 

Star Sponsor -October 19,2005 Award Dinner 
Environmental Literacy Council, Washington, D.C. 

Federal Focus*, Washington, D.C. 

Data Quality Rapid Response Fund 

Federalist Society for Law and Public Policy Studies, Washington, D.C. 

Financial Executives Research Foundation. Inc.', Florham Park, New Jersey 

Florida International University*, Miami 

Foreign Policy Association*, New York, New York 

Foundation for American Communications', Pasadena, California 

Foundation for Public Affairs*, Washington, D C. 

Foundation for Research on Economics and the Environment. 

Bozeman, Montana 

Foundation for the Center for Energy, Marine Transportation and Public 
Policy at Columbia University*, New York, New York 
Foundation of the International Association of the Defense Counsel, 
Chicago, Illinois 

Free Enterprise Education Institute, Inc., Potomac, Maryland 
Frontiers of Freedom Institute, Chantilly, Virginia 
Annual Gala and General Operating Support* 

General Operating Support 
Fund for Peace*, Washington, D.C. 


25.000 
150,000 

2.500 
$ 177,500 

60.000 

25.000 

50.000 

25.000 

50.000 

5.000 

90.000 

75.000 

90.000 
180,000 

75.000 

15.000 

10.000 
100,000 

6.000 

50.000 

60.000 
60,000 

3.000 

$ 173.000 

10,000 

15.000 

40.000 

10.000 

50.000 

125,000 

15.000 

10.000 

5.000 

15.000 

50.000 
5,000 

30.000 

75.000 

10.000 

70.000 

50.000 

90.000 

15.000 
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George C. Marshall Institute, Washington, D.C. 

Awards Dinner and General Operating Support* 25 , 000 

General Operating Support 90,000 

George Mason University Foundation, Inc., Fairfax, Virginia 
Law & Economics Center 30,000 

Georgetown University, Center Contemporary Arabic Studies, Washington, DC. 30,000 
Heartland Institute, Chicago, Illinois 

General Operating Support* 90,000 

General Operating Support 29,000 

Henry L Stimson Center, Washington, D.C, 10,000 

Heritage Foundation, Washington, D.C. 30,000 

Hoover Institution, Stanford, California 20.000 

Houston Bar Foundation Records Preservation*, Texas 
Historic Court Records Preservation 1 0,000 

Houston Forum*, Texas 6,500 

Hudson Institute Inc., Washington, D.C. 10,000 

Independent Institute, Inc., Oakland, California 30,000 

Independent Women's Forum, Washington, D.C. 15,000 

Institute for Energy Research*, Houston, Texas 65,000 

Institute for Research on the Economics of Taxation*, Washington, D C. 5,000 

Institute for Senior Studies, Arlington, Virginia 30,000 

Institute for the Study of Earth and Man*, Dallas, Texas 
Hollis D. Hedberg Award 10.000 

Institutefor Trade, Standards, and Sustainable Development, Inc.*, 

Princeton, New Jersey 15,000 

Instituteof Internal Auditors Research Foundation*, Altamonte Springs, Florida 
Research Program 5,000 

international Foundation for Election Systems, Washington, D.C. 

Democracy Dinner* 10,000 

General Operating Support 10,000 

International Policy Network - North America*, Washington, D C. 130,000 

International Republican Institute, Washington, D.C. 10,000 

Johns Hopkins University, School for Advanced International Studies, 

Washington, D.C. 75,000 

Joint Center for Political and Economic Studies*, Washington, D.C. 

2005 Annual Dinner 15,000 

Kuwait-America Foundation*, Washington, D.C. 

Benefit Dinner 100,000 

Landmark Legal Foundation, Kansas City, Missouri 
Environmental Accountability insurance 10,000 

Lindenwood University, St. Charles, Missouri 5,000 

Massachusetts Institute of Technology, Cambridge 
Energy Policy Studies 75,000 

Media Institute, Arlington, Virginia 20,000 

Media Research Center, Arlington, Virginia 50.000 

Mentor Group, Boston, Massachusetts 

Court Forum 30,000 

Mexican Cultural Institute*, Washington, D.C. 5,000 

Mexico Institute*, Dallas, Texas 5,000 

Middle East Institute, Washington, D.C. 

Annual Conference and Banquet* 10,000 

General Operating Support 40,000 

Middle East Policy Council, Washington, D.C, 20,000 

Mosaic Foundation*, McLean, Virginia 

Annual Gala 100,000 

National Association of Neighborhoods, Washington, D.C, 25,000 

National Association of Women Judges*, Bellaire, Texas 
Annual Conference 10,000 
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National Black Caucus of state Legislators*, Washington, D.C. 14,000 

National Black Chamber of Commerce, Washington, D.C. 60,000 

National Bureau of Asian Research*, Seattle, Washington 
NBR Chairman's Council 15,000 

Program Support 38,000 

National Bureau of Economic Research*, Cambridge, Massachusetts 25,000 

National Center for Policy Analysis, Dallas, Texas 75,000 

National Center for Public Policy Research Inc., Washington, D.C. 

General Support and EducationalActivities 55,000 

National Center for State Courts, Williamsburg, Virginia 25,000 

National Conference of State Legislatures Foundation for State Legislatures*, 

Denver, Colorado 

Foundationfor Legislatures 15,000 

General Operating Support 5,000 

National Council on U.S, -Arab Relations*, Washington, D.C. 

Conference Support 20,000 

National Democratic Institute for International Affairs, Washington, D.C. 20,000 

National ForeignTrade Council Foundation, Inc.*, Washington, D.C. 

World Trade Dinner 10,000 

National Governors Association Center for Best Practices*, Washington, D.C. 15,000 

National Judicial College, Reno, Nevada 45,000 

National Legal Center for the Public Interest, Washington, D.C, 25,000 

NationalTaxpayers Union Foundation, Alexandria, Virginia. 70,000 

Pacific Legal Foundation, Sacramento, California 15,000 

Pacific Research Institute for Public Policy, San Francisco, California 95,000 

Property and Environment Research Center (PERC). Bozeman, Montana 20,000 

Public Affairs Research Council of Louisiana, Inc.*, Baton Rouge 30,000 

Rand Institute for Civil Justice*, Santa Monica, California 
Distinguished Scholar Program 15,000 

General Operating Support 85,000 

Reason Foundation, LosAngeles, California 20,000 

Regents of the University of California, Berkeley 
Lawrence Berkeley Laboratory 25,000 

Regulatory Checkbook*, Mt. Vernon, Virginia 45,000 

Smithsonian Astrophysical Observatory*, Cambridge, Massachusetts 105,000 

Southern Legislative Conference*, Montgomery, Alabama 
Conference 10,000 

Southern Methodist University Law School Foundation, Dallas, Texas 10,000 

Stanford University. California 

Center for International Development* 25,000 

Stanford Institutefor Economic Policy Research 80,000 

Tax Council Policy Institute, Washington, D.C. 20,000 

Tax Foundation*, Washington, D.C. 

Annual Conferenceand Dinner 5,500 

Annual Sponsorship 25,500 

Texas A&M University*, College Station 

U.S. -China Relations Conference 100,000 

Texas Civil Rights Project*, Austin 

14thAnnual Bill of Rights Dinner 6,500 

Texas Cultural Trust Councils*, Austin 

Texas Medal of Arts Award Leadership Dinner 20,000 

Texas Women's Alliance*, Austin 

Fall Encampment 5,000 

Transparency International USA, Washington, D.C. 50,000 

University of Houston Law Foundation, Texas 
Annual Gala* 15,000 

General Operating Support 25 , 000 

institutefor Energy, Law, and Enterprise 5.000 
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Subtotal 

$ 

45,000 

University of North Carolina at Chapel Hill 



Air Quality Research Support 


80,000 

University of Texas at Austin* 


50,000 

University of Texas Law School Foundation*, Austin 


10,000 

Washington Legal Foundation, D.C. 


30,000 

Western Governors' Association*, Denver, Colorado 


15,000 

Women in Government*, Washington, D.C. 



Women in Government Business Council 


20,000 

Woodrow Wilson International Centerfor Scholars*, Washington, D.C, 



Annual Dinner- Dallas, Texas 


25,000 

Awards Dinner— Houston, Texas 


25.000 

General Operating Support 


2,5.000 

Subtotal 

F 

75,000 

World Affairs Council* 



Conversationswith History - Houston, Texas 


15,000 

General Operating Support - Dallas, T exas 


20,000 

General Operating Support - Washington, D.C. 


10,000 

Global Education Dinner- Washington, D.C. 


5,000 

Subtotal 

F 

50,000 

World Press institute, St. Paul, Minnesota 


20,000 

Wyoming Heritage Foundation*, Casper 



Leadership Development 


10,000 

Exxon Mobil Corporation* 



Other contributions, each under $5,000 


9,500 

ExxonMobil Foundation 



Other contributions, each under $5,000 

— 

14.000 

Total Public Policy Contributions MadeThrough the United States 

$6,682,100 

Contributions Benefiting Communities in the United States 

$6,592,100 

Contributions Benefiting Countries Outsidethe United States' 


185.900 

Total Worldwide Public Policy Contributions' 

$6,778,000 


Exxon Mobil Corporation* 

$3,088,900 

ExxonMobil Foundation 

$3,689,100 

Total Public Information and Policy Research' 

$6,778,000 


Grants made by ExxonMobil Foundationexceptwhere indicated by; 

• Exxon Mobil Corporation 

# May include contributionsto nonprofit and NGO organizations: direct spending on community-serving projects; 
social bonus projects required under agreements with host governments by Exxon Mobil Corporation, its 
divisions and affiliates' and, ExxonMobil's share of community expenditures paid by joint ventures operated by 
other companies. 
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Exxon Mobil Corporation"' 

2006 Contributions and Community Investments"! 
($ Millions) 


tooi 



United 

States 

Canada 

Africa & 
Middle 
Bast 

Asia 

Pacific 

Europe, 
Russia, & 
Caspian 

Latin 

America 

Totals 

Arts and Culture 

3.3 

.9 

A 

,4 

,5 

- 

5.2 

Civic and Community 

16.6 

1.9 

6.2 

3.6 

11.7 

,9 

40.9 

Environment 

1.9 

,5 

.6 

1.6 

1.6 

,3 

6.5 

Health 

3.9 

.7 

11.0 

.4 

2.7 

.3 

19.0 

Education: 

Higher Education 

32.0 

.8 

.5 

.6 

.9 

.3 

35.1 

Pre-College'^’ 

10.1 

1.2 

2,9 

.5 

3.6 

,6 

18.9 

Total Education 

42.1 

2.0 

3.4 

1,1 

4.5 

.9 

54.0 

Policy Research 

6.1 

- 

2 

.1 

.1 

- 

6.5 

United Appeals 

5.4 

1.0 



.1 


6.5 

Total 

79.3 

7,0 

21.5 

7.2 

21.2 

2.4 

138.6 


(1) Includes donations fr**<n Exxon Motiil Corporation its divisions and affiliates and ExxonMobil Foundation 

(23 includes ccntributions to nonprofit and NGO urganizabons. direct spending on commlJn^^ serving projects, 
social bonus project? required under agreements vxitti hostgovomments by Exxon Mobil Corporation, its 
divisions and affiliates, and ExxonMobil s share of community expenditures paid by loint venture: operated 
by other companies 

( 3 j includes in-kind donation in the United States of $225,000 
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Acton Institute for the Study of Religion and Liberty*, Grand Rapids, Michigan $ 50,000 

AEI-Brookings Joint Center for Regulatory Studies*, Washington, D.C. 25,000 

Africa Society*, Washington, D.C. 10,000 

American Council for Capital Formation Center for Policy Research*, 

Washington, D.C. 15,000 

American Enterprise Institute for Public Policy Research*, Washington, D.C. 

Annual Dinner 5,000 

General Operating Support 235,000 

American Friends of Lubavitch*, Washington, D.C. 

Annual Benefit Event 5,000 

American Legislative Exchange Council*, Washington, D.C. 

Annual Meeting Host Committee Sponsorship 15,000 

Annual Meetings Sponsorship 31 ,000 

General Support 10.000 

Subtotal $ 56,000 

American Legislative Exchange Council, Washington, D.C, 30,000 

American Spectator Foundation*, Arlington, Virginia 25,000 

Americas Society, Inc.*, New York, New York 
Annual Spring Party 10,000 

Annapolis Center for Science-Based Public Policy Inc., Maryland 

General Operating Support" 30,000 

General Operating Support 75,000 

Arab American Institute Foundation*, Washington, D.C. 

Kahlil Gibran Awards 10,000 

Asia Society'" 

Annual Conference -Washington, D.C. 20,000 

Annual Dinner-Washington, D.C. 25,000 

Tiger Ball 2006 - Houston. T exas 25,000 

Washington, D.C. Metro and New York, NewYork 20,000 

Other contributions, each under $5,000 _ 2.000 

Subtotal $ 92,000 

Aspen Institute, Inc.*, Queenstown, Maryland 10,000 

Atlas Economic Research Foundation, Arlington, Virginia 00,000 

Baker Institute For Public Policy - Rice University*, Houston, Texas 

Energy Forum Membership 50,000 

Brookings institution, Washington, D.C. 

AEI-Brookings Judicial Education Program* 30,000 

Corporate Council 75,000 

General Operating Support 30,000 

Subtotal $135,000 

Bush House*, Bakersfield, California 

BillThomas Event 10,000 

Business Council for International Understanding*, NewYork, NewYork 

Commercial Diplomacy Program 25,000 

Capital Research Center*, Washington, D.C. 25,000 

Carnegie Endowment for International Peace, Washington, D.C. 

Russian and Eurasian Program Support 25,000 

Cato Institute*, Washington, D.C. 20,000 
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Center for American and International Law, Plano, Texas 
CAIL Rogers Award Dinner 2007* 

Institute for Energy Law 
Institute for T ransnational Arbitration 
International and Comparative Law 
Other contributions', each under $5,000 
Subtotal 

Centerfor Strategic and International Studies Inc., Washington, D.C 
General Operating Support 
Support of the Middle East& Energy Programs' 

US-Saudi Energy Dialogue' 

Subtotal 

Centerfor the Study of Carbon Dioxide and Global Change*, Tempe, Arizona 
Central and East European Law Initiative Institute*, Washington, DC. 
Chemical Educational Foundation*, Arlington, Virginia 
Product Stewardship Bulietins 

Committee for a Constructive Tomorrow, Washington, D.C. 

Committee for Economic Development*, Washington, DC. 

Committee to Encourage Corporate Philanthropy* New York, New York 
Membership 

Common Good Institute, Inc., New York, New York 
Communications Institute*, Pasadena, California 
Congress of Racial Equality*, New York, NewYork 
Congressional Black Caucus Foundation, Inc.*, Washington, D.C, 

Annual Legislative Dinner 
Corporate Council on Africa*, Washington, D.C. 

Africa Chiefs of Mission Gathering 2006 
General Operating Support 
Membership 
Subtotal 

Council of State Governments*, Lexington, Kentucky 
Council on Foreign Relations, Inc.*, NewYork, NewYork 
Africa Initiative 

Annual Corporate Membership 

Eisenhower Exchange Fellowships, Inc., Philadelphia, Pennsylvania 
Northeast Asia Program 

Environmental Law Institute*, Washington, D.C. 

Award Dinner 

Corporate Program Membership 

Federalist Society for Law and Public Policy Studies, Washington, D.C. 
Financial Executives Research Foundation, Inc.*, Florham Park, New Jersey 
Research Program 

Foundationfor American Communications*. Pasadena, California 
Foundation for Public Affairs*, Washington, DC. 

Foundationfor Research on Economics and the Environment, 

Bozeman, Montana 

Foundationforthe Centerfor Energy, Marine Transportation and Public 

Policy at Columbia University* New York, NewYork 

Foundation of the International Association of the Defense Counsel, 

Chicago, tllinois 

Frontiers of Freedom Institute, Oakton, Virginia 
General Operating Support" 

Science & Policy Center 


$ 6,000 
8,000 

6.500 
5,000 

5.500 
$ 31,000 

225,000 

17.000 

40.000 
$ 282,000 

10.000 
25,000 

25.000 

70.000 

1 0.000 

10,000 

25.000 

75.000 

25.000 

7.500 

5,000 

10.000 
10.000 

$ 25,000 
5,000 

50.000 

60.000 

40.000 

10.000 
10,000 

15.000 

15.000 

50.000 
5,000 

30.000 
100,000 

10.000 

90,000 

90,000 
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Fundfor Peace*, Washington, D.C. 

Human Rights S Business Roundtable $ 15,000 

George C, Marshall Institute*, Washington, D.C. 

General Support and Annual Dinner 85,000 

George Mason University Foundation. Inc., Fairfax, Virginia 

Laws Economics Center 30,000 

George Washington University, D.C. 

Research S Education 25,000 

Georgetown University, Center Contemporary Arabic Studies, Washington, D.C, 30,000 

Heartland institute, Chicago, Illinois 

Anniversary Benefit Dinner* 10,000 

General Operating Support* 15,000 

General Operating Support 9Q:Q .Q-Q 

Subtotal $ 115,000 

Henry L Stimson Center, Washington, D.C. 20,000 

Heritage Foundation*, Washington, D.C. 30,000 

Independent Women's Forum*, Washington, D.C. 

Annual Dinner Sponsorship 15,000 

Institutefor Energy Research*, Houston, Texas 65,000 

Institutefor International Economics, Washington, DC. 

US-Indonesia FTA Project 1 5,000 

Institutefor Research on the Economics of Taxation*, Washington, D.C. 

Membership 10,000 

Institute of Internal Auditors Research Foundation*, Altamonte Springs, Florida 

Research Program 5,000 

International Conservation Caucus Foundation*, Alexandria, Virginia 

Inaugural Gala 25,000 

International Foundation for Election Systems, Washington, D.C. 10,000 

International Institutefor Conflict PreventionA Resolution*. New York, NewYork 

Membership Support 10.000 

International Policy Network- North America*, Washington, D.C. 95,000 

International QSAR Foundation To Reduce Animal Testing*, 

Two Harbors, Minnesota 

McKim Conference 5,000 

Johns Hopkins University, School for Advanced International Studies, 

Washington, D.C. 

20th Anniversary Celebration* 15,000 

Energy Club Trip 13,000 

SAIS - International Programs 90.000 

Subtotal $ 118,000 

Joint Centerfor Political and Economic Studies*, Washington, D.C. 

2006 Annual Dinner 15,000 

Landmark Legal Foundation, Kansas City, Missouri 

Environmental Accountability Insurance 10,000 

Leadership America Inc*, Dallas, Texas 

Sponsorship of Leadership America Reception 5,000 

Lindenwood University, St. Charles, Missouri 10,000 

Manhattan Institute for Policy Research*, NewYork, NewYork 30,000 

Media Research Center, Arlington, Virginia 52,500 

MentorGroup, Boston, Massachusetts 

Court Forum 30,000 

Mercatus Center*, Arlington, Virginia 40,000 
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Middle East Institute, Washington, D.C. 

General Operating Support' 

General Operating Support 
Middle East Policy Council, Washington, D.C. 

Mosaic Foundation*, McLean, Virginia 
Annual Gala 

National Association of Neighborhoods, Washington, D.C. 

National Black Caucus of State Legislators*, Washington, D C. 

National Black Chamber of Commerce, Washington, DC. 

National Bureau of Asian Research*, Seattle, Washington 
2005 China Energy Conference 
NBR Chairman's Council 
Program Support 
Subtotal 

National Bureau of Economic Research*, Cambridge, Massachusetts 

National Center for Policy Analysis*, Dallas, Texas 

National Center for Public Policy Research Inc.*, Washington, D.C. 

National Center for State Courts, Williamsburg, Virginia 

National Conference of State Legislatures Foundationfor State Legislatures*, 

Denver, Colorado 

Foundation for Legislatures 

National Council on US-Arab Relations*, Washington, D.C. 

Conference Support 

National Foreign Trade Council Foundation, Inc.*, Washington, D.C, 

World Trade Dinner 

National Governors Association Center for Best Practices*, Washington, D.C. 

National Judicial College, Reno, Nevada 

National Legal Center for the Public Interest, Washington, D.C. 

National Taxpayers Union Foundation*, Alexandria, Virginia 
Nixon Center*, Washington, D.C. 

Service Award Dinner 

Pacific Legal Foundation, Sacramento, California 
Pacific Research Institute for Public Policy*, San Francisco, California 
Property and Environment Research Center (PERC)*, Bozeman, Montana 
Public Affairs Research Council of Louisiana, Inc.*, Baton Rouge 
Membership 

Rand Institute for CiviiJustice*. Santa Monica, California 
Regents of the University of California*, Berkeley 
Lawrence Berkley Laboratory 
Regulatory Checkbook*, ML Vernon, Virginia 
Seeds of Peace, Washington, D.C. 

Conflict Management Program 

SmithsonianAstrophysicai Observatory*, Cambridge, Massachusetts 
Project Support 
General Operating Support 

Social Investment Forum Foundation*, Washington, D.C. 

Global Leadership Forum Honorarium 
Southern Methodist University Law School Foundation, Dallas, Texas 
Stanford University/Center for International Development*, California 
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Senator Sanders. Now, in terms of temperature, Senator Ses- 
sions, among others, was raising this issue about temperature. Let 
me ask. Dr. Cullen, my understanding is that according to NASA, 
the nine warmest years on record have all occurred since 1998. Is 
that correct? 

Ms. Cullen. That is correct. 

Senator Sanders. Is it also correct that currently the warmest 
year on record is 2010? Including 2012, all 12 years to date in the 
21st Century, that is 2001 through 2012, rank among the 14 warm- 
est in the 133 year period of record. Is that true? 

Ms. Cullen. That is true. And I should say that we also set a 
global C02 emissions record in 2012 of 35.6 billion tons. So globally 
we are setting records for carbon dioxide emissions. 

Senator Sanders. OK, what I want to do is go to Mr. Nutter and 
Mr. Golden and ask them this. There has been a lot of discussion, 
including from our economist friends here and my Republican 
friends. Senator Wicker and others, about the costs, the costs of ad- 
dressing global warming. And no one denies that it is, of course, 
expensive. To save the planet will be expensive. 

But I want to talk about the cost of inaction, inaction, if we do 
nothing. I am reading from an article appearing in a publication 
called The Examiner, I think in 2011, this is what they say. I think 
it is a Louisiana publication. Does a publication in New Orleans, 
The Examiner, ring a bell? 

Mr. Nutter. No, it does not. 

Senator Sanders. OK. All right. This is what it says. It says ris- 
ing seas are expected to wipe out a significant portion of Louisi- 
ana’s wetlands and the Mississippi River Delta Plain. Our wetland 
loss is already among the highest in the world. The city of New Or- 
leans has historically depended on these wetlands for protection. 
Loss of Louisiana’s coastal wetlands will also hurt economic sectors 
such as fishing, timber, agriculture, tourism and recreation along 
with devastating the Port of New Orleans. 

Now, it is not just clearly New Orleans. What do rising sea levels 
mean economically to Louisiana, to New York, to Florida, to major 
great American cities in low coastal areas? Who wants to answer 
that? Mr. Nutter? 

Mr. Nutter. I would certainly offer a comment that Super storm 
Sandy is a good example of the impact of rising seas because storm 
surge was, in fact, probably the major cause of the damages associ- 
ated with all of that. And certainly that is the kind of pattern one 
would see going forward in areas of, low lying areas, whether it is 
the State of Florida or the Gulf Coast, particularly without the nat- 
ural habitat that has historically been an inhibitor 

Senator Sanders. Everything being equal, is it possible we will 
see billions of dollars of damage? 

Senator Boxer. Sorry to cut you off. I really am. I have to do 
that. I have to be fair. 

So, we want to thank this panel. You have been, every one of 
you, terrific. And we are going to leave the record open until 10 
a.m. because people may have more questions. I am going to send 
one to the two economists on the panel, the Republican witnesses, 
about the tremendous job growth we have seen in California re- 
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lated to our alternative energy. So, I want to see you talk about 
why you think it is, in fact, a growth industry or not. 

We thank you. As you, you should know how appreciative we are, 
all of you. 

We are going to ask the new panel to come up. I am going to 
hand the gavel over to a real leader on the oceans issues and some- 
one who really asked us to do a panel on oceans. Senator 
Whitehouse. And he is going to start right now. 

Senator Whitehouse. 

[Presiding.] Thank you. Chairman. Let me ask the next panel to 
come forward. What is our vote schedule at this point? 

Senator Boxer. The vote begins at 12:15 but we do not have to 
leave here until 12:30. 

Senator Whitehouse. And then just the one? 

Senator Boxer. Just the one. 

Senator Whitehouse. All right. Let me thank the various wit- 
nesses who are here, with a particular welcome to Dean Leinen 
who, before she went to Florida Atlantic University, was the Dean 
of the Graduate School of Oceanography at the University of Rhode 
Island. Welcome here. 

Let me just say a moment about where we are from a parliamen- 
tary point of view. There is a vote that will begin on the Senate 
floor at 12:15. So, there may be a certain amount of swirling about 
as we allow everybody to go and take that vote. I may choose, de- 
pending on who is here, to recess the Committee briefly so that we 
can get that vote done and then return. But, in the meantime, why 
don’t we proceed with the testimony of Dr. Francis. We welcome 
you here. 

STATEMENT OF JENNIFER FRANCIS, RESEARCH PROFESSOR, 

INSTITUTE OF MARINE AND COASTAL SCIENCES, RUTGERS 

UNIVERSITY 

Ms. Francis. Thank you very much and good afternoon. Thank 
you for inviting me to participate in this hearing here today. 

I am an atmospheric scientist and over my about 25 year career 
my research has focused primarily on the changing Arctic system 
and how it connects with the global system. And as a scientist and 
a mother of two teenagers, I would like to tell you about the top 
five things that keep me awake at night. 

The first, and we have heard some of this already today, is, in 
the past year we, as a global humanity, have broken two momen- 
tous records. First, we have, by burning fossil fuels at a very fast 
rate, we have emitted the most carbon dioxide into the atmosphere 
we have ever seen before. This has led to our carbon dioxide levels 
in the atmosphere being the highest they have been in at least 
800,000 years, probably more like 2.5 million years. And we know 
that the last time carbon dioxide levels were this high in the at- 
mosphere, global temperatures were several degrees warmer and 
sea levels were tens of feet higher. 

So, why has this started to happen already? Well, we know why. 
It is because it takes a long time for that heat to be conveyed into 
the ocean. The ocean has a very high heat capacity. It takes a long 
time to warm it up. The ocean is the flywheel in the climate sys- 
tem. 
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And we have added this carhon dioxide so fast that it just has 
not had time to catch up yet. But it is starting to. According to a 
new U.N. report that was released last month, this past decade of 
the 2000’s was the warmest on record, not only in the record of dig- 
ital temperatures or thermometers, but also going back probably 
2,000 years of proxy records. 

We have heard many times already this morning that the air 
temperature, the surface air temperature, has slowed down in its 
increase over the last 15 years. But we know why. Here is the real 
data and the real facts. There are natural fluctuations in the 
oceans circulation that modulate this increase in temperature over 
time. Things like El Nino, for example, we know, tends to increase 
the global average temperature whereas La Nina has the opposite 
effect. 

Over the last 15 years, we have a great number of La Ninas. 
This has tended to cause the surface temperatures globally aver- 
aged to decrease somewhat. But we know this is going to rebound 
because there will be El Ninos again and we will see that heat that 
Dr. Cullen talked about returning to the atmosphere from the 
ocean. The heat is there and the warming has not slowed down. 

The second thing is that all this extra heat that was trapped is 
causing all of the forms of permanent ice in the Arctic to disinte- 
grate. For example, let me just talk about sea ice. The other things 
would be permafrost and ice sheets and so forth. The sea ice, as 
of last summer, was three-quarters gone. Three-quarters of it is 
gone in just 30 years and the only explanation is the increase in 
greenhouse gases in the atmosphere. 

The third thing is that the pace of sea level rise is accelerating. 
We know this is due to the warming oceans and when the oceans 
warm they expand. We also know that it is because of these dis- 
integrating permanent forms in the Arctic adding mass to the 
oceans. 

As the oceans warm, they also allow more evaporation into the 
atmosphere, about 7 percent over the last 30 years. This provides 
more fuel for storms because when it condenses it releases heat 
and also for the heavier precipitation events that have been ob- 
served over the Northeast. 

The fourth thing is that the Arctic has warmed two to three 
times faster than the rest of the Northern Hemisphere. This is due 
to sea ice loss and also this water vapor increase. That temperature 
difference between the Arctic and areas farther south drives what 
we call the Jet Stream. This is the high level river of air over our 
heads that creates weather, steers weather and, as the Arctic 
warms faster, it is decreasing this temperature difference and it is 
causing the West-East winds of the Jet Stream to slow down. This 
has been measured. 

As that Jet Stream slows down, it takes on a wavier path as it 
travels around the Northern Hemisphere. We can measure this as 
well. Those waves cause the weather than we experience here on 
the surface. And if those waves get bigger, which we see that they 
are, they tend to move more slowly from West to East, along with 
the weather than they create. So, this is increasing the likelihood 
of extremes that are caused by slow-moving weather patterns. 
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And finally, No. 5 is what I call climate misleaders. These are 
people who are deliberately ignoring and misconstruing the science 
in an attempt to convince you all and the public that even human- 
caused climate change is not happening or that there is nothing to 
worry about. 

And my time is almost up. But what I want to say is that we 
know they rely on models and they are picking specific variables 
from models and illustrating that they are not working right. We 
know that the models are not perfect. And we know also that they 
are mostly right. The sign that they are telling us is correct and 
we can depend on that being crystal clear. 

And I would agree that we have no more time to wait. We have 
to start to act. 

Thank you. 

[The prepared statement of Ms. Francis follows:] 
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Testimony for a Hearing of the Senate Environment and Public Works Committee 

by Dr. Jennifer Francis, Research Professor, Institute of Marine and Coastal Sciences, Rutgers 
University, /rands@/mcs. rufgers.edu 

The Warming Oceans: Present and Future Impacts 

It seems as though the weather gods have gone berserk in recent years, as nearly every day the 
headlines report unusual droughts, floods, prolonged cold and snow, heat waves, or unusual 
weather events happening somewhere around the globe. Sea level is rising ever faster, and its 
contribution to damage from coastal storms is already being felt. Nearly three-quarters of the 
sea ice floating on the Arctic Ocean has disintegrated...in only 30 years. How and why are these 
changes happening, and what can we expect in decades to come? 

Atmospheric changes drive ocean changes 

In the past year, the human/Earth system reached three important milestones. 

• In 2012 more carbon dioxide was emitted into the atmosphere than ever before. 

• The amount of carbon dioxide in the atmosphere reached 400 parts per million, a 40% 
increase since the beginning of the industrial revolution. The last time the atmosphere 
contained this much carbon dioxide (about 2 million years ago), the Earth was several 
degrees warmer and the seas were tens of feet higher. 

• Arctic sea ice melted to its lowest summer extent in at least 5000 years. 

Greenhouse gases, of which carbon dioxide is one, trap heat emitted by the Earth's surface. 
This fact has been known for over a 
century. As human activities augment 
CO2 concentrations in the atmosphere 
through fossil fuel burning, we are 
effectively putting a thicker blanket on 
the planet. The oceans absorb the vast 
majority of this excess energy, and 
because of water's huge heat capacity, 
the warming process takes a long time. 

This is why the Earth's temperature is 
not as warm as it was 2 million years 
ago: we've added the CO 2 so fast that 
the warming hasn't been able to catch 
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Figure 1: Global average temperature by decade. 
From http://library.wmo.int/ 
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up. But it's starting to. 

This month the U.N. released a report 
stating that the past decade was the 
warmest in at least 160 years (Figure 
1). Counter to claims by those who 
choose to ignore peer-reviewed 
scientific research, the heating of the 
Earth is not slowing down. Because of 
surface cooling over much of the 
Pacific Ocean in recent years owing to 
natural fluctuations in ocean 
circulation patterns, global-average air 
temperatures have not risen as fast as 
during the previous decade. Instead, 
the additional heat trapped by greenhouse gases has warmed deeper layers of the ocean, as 
evident in Figure 2. 

The Earth's Surface is Not Warming Uniformiy 

Owing to the effects of ocean currents, weather patterns, and variations in surface 
characteristics, temperature changes around the globe are far from uniform. This is abundantly 
clear in Figure 3, which illustrates the temperature differences from normal during the past 
decade. While nearly everywhere warmed, the changes were larger over land than over the 
oceans, and warming was especially pronounced over the Arctic. Differences in temperature 
are the drivers of weather patterns, so 
these spatial differences in warming 
must disrupt what we consider to be 
normal weather conditions. 

Surface temperature changes are also 
affected by natural fluctuations in 
ocean conditions, such as El Nino/La 
Nina, the Pacific Decadal Oscillation, 
and the Atlantic Multi-decadal 
Oscillation, but as shown in Figure 2, 
the overall trend is for global ocean 
heating. 
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Warming Oceans Contribute Directly to Sea Level Rise 

A basic fact of physics is that when a gas or liquid warms, it expands. Warmer oceans have 
contributed about half of the observed global-average sea level rise (~1 foot since 1900). The 
pace of warming has increased, and so has the rate of sea level rise. By the end of the 21®* 
century, sea levels are expected to be about 3 feet higher, which will have devastating impacts 
on low-lying coastal cities and communities around the world. Approximately 600 million 
people will be affected. Even if storms do not increase in frequency or intensity (which is not 
the expectation), they will ride on a higher ocean, increasing the destruction by storm surges 
and wind-driven waves. 

Just as temperatures are not changing uniformly, neither will sea-level rise. Some land areas 
have been sinking and others rising since the last ice age, which either exacerbates or lessens 
the impact of rising seas. Changes in ocean currents also redistribute heat, and thus affect the 
amount of water expansion in a particular area. The loss of Greenland's ice sheet and other 
large masses of land ice also influence sea levels by imposing gravitational changes. The sum of 
these influences result in the low-lying and densely populated mid-Atlantic coast of the U.S. 
experiencing some of the largest increases in sea level ( http:// 
tidesandcurrents.noaa.gov/sltrends/index.shtml ). 

Warming Oceans Cause Increased Evaporation of Moisture into the Atmosphere 

As the oceans and atmosphere warm, evaporation from the ocean surface increases, which 
adds water vapor to the air. This extra water vapor plays several important roles in 
exacerbating climate change. First, water 
vapor is a potent greenhouse gas, and as 
its concentration increases, additional 
heat is trapped, amplifying the original 
surface warming - a classic example of a 
positive feedback in the system. The 
second effect is to provide additional fuel 
for storms, because when water vapor 
condenses into cloud droplets, heat is 
released into the atmosphere. This energy 
is the primary power source for 
hurricanes in particular, as well as for 
other types of storms. Third, the 
additional water vapor enables storms to 
produce more rain and snow, increasing 
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Figure 4; Heavy precipitation events are 
increasing in the northeastern U.S. From NOAA 
Climate Extreme Index. 
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the likelihood of severe rain events, flooding, and heavy snow falls. Heavier precipitation events 
have already been documented in the northeastern U.S. (Figure 4), Fourth, it is one of the main 
factors contributing to the disproportionate warming occurring in the Arctic, especially in 
winter and spring. The ramifications of this are discussed later. 

Warmer Oceans May Affect Tropical Storms 

Very warm ocean temperature is one of the essential ingredients for the development of 
tropical storms, primarily because it drives large evaporation rates, which supply copious 
amounts of water vapor that fuel the storms. As the oceans continue to warm, hurricane 
seasons are expected to lengthen, and the regions where tropical storms can develop and 
survive will expand. The situation that existed during Superstorm Sandy's lifespan may offer a 
glimpse of what we can expect to see 
occur more often in the future. 

When Sandy moved out of the 
Caribbean in late October, it 
encountered ocean temperatures 
much above normal for late October 
all along the east coast of the U.S., 
which may have allowed the storm to 
survive intact longer and travel farther 
north than would be typical for that 
time of year (Figure 5). Meanwhile, 
the ingredients for an autumn 
nor'easter were gathering along the 
eastern seaboard. Because Sandy 
endured so far north, the two systems - that normally occur in distinct seasons - were able to 
coalesce into the powerful hybrid storm that wreaked havoc from Delaware to Nova Scotia, 
along with record blizzard conditions in West Virginia. 

Warming Oceans Contribute to Sea ice Loss in Both Hemispheres 

A number of factors contribute to the recent and ongoing rapid decline of the Arctic sea ice 
cover (Figure 6). These include rising air temperatures, increasing water vapor and clouds, 
changing wind patterns, and warming oceans. As sea ice retreats, less of the sun's energy is 
reflected back to space by the diminished ice surface and more of it is absorbed Into the ocean. 
In 2012 alone, the extra energy absorbed into the Arctic Ocean where there used to be ice is 
roughly the amount used to power the entire United States for 25 years! As this energy warms 




252 


J. Francis - Senate Hearing -- 7/18/13 


the ice-free areas, more melting 
ensues, establishing another powerfui 
positive feedback in the system. 

Additional ocean heat is aiso entering 
the Arctic from lower latitudes via 
currents flowing in from the North 
Atlantic and North Pacific Oceans. This 
source of heat has been shown to be 
particularly important for reducing the 
ice extent in the Arctic north of 
Norway during winter and north of 
Alaska during summer. Rising ocean 
temperatures have also been 
implicated in thinning ice shelves along 
the Antarctic Peninsula and in warming 
the air in that region. 

A Rapidly Warming Arctic Disrupts Weather Patterns in the Northern 
Hemisphere 

Recent research has revealed some less intuitive links between climate change and the 
escalation of extreme weather. The Arctic Is warming two to three times faster than the rest of 
the northern hemisphere owing primarily to sea-ice loss, earlier snow melt on Arctic land in 
spring, and increasing water vapor. This so-called "Arctic amplification" means that the 
temperature difference between the Arctic and mid-latitudes is lessening. This is important 
because the west-to-east winds of the jet stream are driven by that temperature difference. 
The jet stream is a fast river of wind high in the atmosphere that takes on a wavy path as it 
encircles the northern hemisphere, forming the boundary between warm air to the south and 
cold air to the north. As its westerly flow weakens owing to the reduced Arctic/mid-latitude 
temperature difference, the waves in its trajectory tend to take larger north-south swings 
(Figure 7). These waves control weather systems on the surface: conditions tend to be clear and 
dry in the part of the wave where winds blow from the northwest, and it's generally stormy 
where winds come from the southwest. As the waves increase in size owing to Arctic 
amplification, they are expected to progress eastward more slowly, which means that the 
weather associated with those waves lasts longer in any particular location (Francis and Vavrus, 
2012), Larger waves are also more likely to form "blocks," which are like back-eddies in a 
stream that tend to prevent the jet-stream waves on either side— and the weather associated 
with them— from moving at all. 



Figure 6: Summer Arctic sea ice has declined in 
extent by HALF and in volume by THREE-QUARTERS 
in only 30 years. Image from LiveScience.org. 




253 


J. Francis -Senate Hearing - 7/18/13 


Large excursions of the jet stream 
caused many of the recent extreme 
weather events, such as the unusually 
cold, snowy winters experienced 
recently in Alaska and Europe, the 
unprecedented flooding in Alberta and 
the Mississippi Valley, and the ongoing 
drought and heat waves in western 
North America, The rapidly warming 
Arctic appears to be increasing the 
likelihood of blocking over the North 
Atlantic, and may have contributed to 
the unusual wind conditions that 
steered Sandy on its unprecedented 
westward path toward New Jersey. 


The Bottom Line 

As the oceans continue to absorb additional heat trapped by ever-accumulating greenhouse 
gases, as sea ice continues to disappear, and as the Arctic continues to warm faster than the 
rest of the globe, we can only expect to see more weather-related adverse impacts. The details 
of those Impacts are still emerging from ongoing research, but the overall picture of the future 
is clear. 

References 

Church, J. A., N. J. White, L. F. Konikow, C, M. Domingues, J. G. Cogley, E. Rignot, J. M. 

Gregory, M. R. van den Broeke, A. J. Monaghan, and I. Velicogna, 2011: Revisiting the Earth's 
sea-level and energy budgets from 1961 to 2008, Geophys. Res. Lett., 38, L18601, 
doi:10.1029/20116L048794. 

Greene, C.H., J.A. Francis, and B.C. Monger. 2013: Superstorm Sandy: A series of unfortunate 
events? Oceanography 26(l):8-9, http://dx.doi.org/10.5670/oceanog.2013.ll. 

Francis, J.A. and S.J. Vavrus, 2012: Evidence linking Arctic amplification to extreme weather in 
mid-latitudes. Geophys. Res. Lett, 39, doi:10.1029/2012GL051000. 


Path of northern jet stream changes 
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Figure 7: The jet stream, 3 miles above the surface, 
usually moves fast and relatively straight. Lately it 
has meandered north and south, causing unusual 
weather around the northern hemisphere. From 
NOAA/AP. 
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Follow-up Questions from July 18”', 2013, Hearing of Committee for Environment and 

Public Works 

Answers by Dr. Jennifer Francis 

From Senator Boxer 

I. In addition to Hurricane Sandy, what other recent extreme weather events could be related 
to the kind of changes in our weather patterns your research describes? Based upon your 
climate change research and other available scientific evidence, do you expect that more 
extreme weather events like Hurricane Sandy will occur in the future? 

Our research is aimed at the mechanisms that connect the rapidly wanning Arctic (2-3 times 
faster than the rest of the northern hemisphere) to the types of extreme weather that result 
from persistent weather conditions. These types of events include droughts, heat waves, 
persistent rain that can lead to flooding, snowy winters, and even long cold spells. The 
rapidly warming Arctic causes the jet stream to take larger north-south swings as it flows 
around the northern hemisphere. These waves in the Jet stream are what create the high and 
low pressure areas that dictate our weather. As the waves increase in size, they tend to move 
more slowly from west to east, as do the weather patterns they create, which causes the 
conditions to become more persistent and increase the likelihood of the types of extreme 
events listed above. 

The condition that existed when Sandy came along was one of these large northward swings 
in the jet stream (called a ridge) over the North Atlantic. This ridge created the strong winds 
from the east that helped steer Sandy on its unusual westward track into New Jersey. The 
Arctic was extremely warm in October 2012 following the record loss of sea ice that summer, 
and our analysis suggests that this was likely a factor in causing that strong ridge. Our 
analysis of the past few decades also shows that the frequency of ridges in this region during 
late summer and fall has increased. Recent research also suggests that late-season hurricanes 
(like Sandy in late October) have increased in frequency owing to warming oceans (Kossin, 
2008), so it is logical to assume that the unusual combination of events that led to Sandy may 
occur more often in the future as global wanning continues unabated. 

A recent paper (Barnes et al, PNAS, 2013) looked at this question with climate-model 
projections of the future and came to a different conclusion. The evidence presented in this 
paper, however, actually supports my expectation. They showed that east winds would 
decrease in the future just south of Greenland, but this area is well north of the area where the 
strong east winds occurred during Sandy. In fact, the high-pressure system that was in place 
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when Sandy came along would cause stronger west winds (same as weaker east winds) in 
that area south of Greenland, which is exactly what is shown in this paper. This indicates that 
the conditions during Sandy would be more common in the future. 


From Senator Whitehouse 

I. To your knowledge, what work exists that assimilates ocean observations and models, with 
specific attention to deep storage of heat? 

Most ocean models and climate models only assimilate observations from the surface: sea- 
surface temperatures, winds, and sea-surface heights (which are related to currents and 
temperatures). The only group I’m aware of that assimilates observations below the ocean 
surface is the navy, and they are mainly focused on short-term prediction, not long-term 
climate changes. These sub-surface measurements are difficult to assimilate into models 
because the observations are sparse, as can be seen by the asterisks in the following figure. 
Research showing changes in deep-ocean heat content is generally from observations, not 
models, although the coupled global climate models do calculate these variables. Note that 
this figure clearly shows the cooling of the surface and warming of deeper layer of the Pacific 
during the past 1 5-years, and remember that the ocean absorbs about 90% of the heat trapped 
by greenhouse gases. 
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2. What implication might this work have on comparisons of models and observations? 

Given the importance of this issue for climate-change understanding, it is very important to 
compare model simulations of past deep-ocean behavior with observations to assess the 
realism of the model’s ability to represent ocean processes. More observations are needed. 
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however, especially in locations where spatial variations are large and where changes in 
surface conditions have a direct link to deeper ocean layers. These regions tend to be in high 
latitudes where deep-ocean water masses are formed. Research is also needed to better 
understand the atmosphere/ocean conditions that trigger shifts in ocean oscillations. 

3. Is the frequency of record-breaking temperatures at individual weather stations the best 
way to indicate whether or not the atmosphere is warming? 

There are many ways to measure how temperatures might break a record, and each is 
important. For example, breaking a high temperature record over some time period is one 
way, but the changing number of days per month above some threshold is another very telling 
type of record. 1 believe that this second measure is a more meaningful way to measure 
warming, as instantaneous records may be caused by a number of short-term, very local 
conditions or single anomalous weather conditions (rather than a system-wide change), and 
they are rare events. But the larger question of how to measure global warming, not just 
atmospheric warming, is better answered by observations of variables that represent an 
integration or accumulation of change over time and space. These indicators include loss of 
sea-ice volume, sea-level rise, glacier retreat, permafrost thaw, atmospheric increase in water 
vapor, large-scale vegetation changes, etc. 

4. Is there any evidence that increases in average temperatures have caused a shift in either 
the magnitude or frequency of extremely cold or warm temperatures? 

Yes, the following figure from Meehl et al (2009) clearly shows that the ratio of the number 
of record high temperatures to low temperatures has changed from about equal likelihood 
before the 1960s to record highs occurring twice as likely in the 2000s. Other evidence shows 
that night-time low temperatures are increasing most rapidly, which occurs because of both 
warming temperatures and also because of increased moisture in the atmosphere. The 
moisture augments the greenhouse effect, trapping heat near the surface. In a report from 
NOAA last week that investigated climate links to recent extreme weather events, the authors 
found that heat waves are now four times more likely because of climate change. 
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From Senator Udall 

In New Mexico, we live a long way from the ocean. But my understanding of the science is 
that our climate is inextricably linked to what happens with the oceans. Our rain and 
snowfall are dependent on the jet stream and our weather patterns are directly correlated to 
the Arctic sea ice and ocean. Scientists say that unprecedented loss of Arctic snow and sea 
ice cover has changed the way hemispheric weather systems operate, increasing the odds of 
droughts manifesting across our country. 

1. Why should we, as New Mexicans, be concerned with what is happening with our oceans? 

As you state above. Senator, the oceans exert a strong influence on weather patterns in New 
Mexico and across the globe. Natural fluctuations in temperature patterns that occur in the 
ocean - events such as El Nino/La Nina - cause major fluctuations also in weather patterns, 
particularly in the western U.S. These occur because of changes in the distribution of heating 
and moistening of the atmosphere in response to ocean temperature patterns, which 
ultimately also affect the path of the jet stream. While there are several of these large-scale 
oscillations occurring naturally in the ocean, the changes that are happening in the Arctic are 
new and they’re occurring at an unprecedented pace, mainly caused by increased greenhouse 
gases. Like the patterns in the Pacific, the Arctic changes also affect the distribution of heat 
and moisture in the atmosphere that ultimately affect the jet stream. All the details of the 
mechanisms are still being worked out, including how this “new” Arctic amplification (rapid 
Arctic warming) will interact with the natural fluctuations. As the jet stream responds to these 
changes, weather patterns across the northern hemisphere will be affected, including in New 
Mexico. We believe the overall influence will be to increase the likelihood of extremes 
related to persistent weather patterns, such as wet and dry spells as well as cold and hot 
spells. Exactly when and where the various types of extremes occur in any given year is an 
active area of research. The different “flavors” of these extremes will affect New Mexico’s 
water supply through changes in rainfall and the snow pack as well as its energy needs 
through persistent temperature patterns. 

Beyond the ocean’s influence on your weather patterns, marine plants supply most of the 
oxygen to the atmosphere and form the bottom of the food chain that supplies the seafood we 
ail rely on. If changing ocean temperatures and acidification alter marine ecosystems 
substantially, we can expect the fisheries to be affected, as well. 
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2. What is the direct relationship to our climate and how is it related to the drought we are 
currently experiencing? 

In addition to the explanation above, there is recent evidence that the loss of Arctic sea ice 
during summer and the loss of snow cover during spring on high-latitude land areas are both 
contributing to heat waves and droughts in North America, While this new research is still in 
review at a prominent journal, others have linked the loss of snow' cover in Eurasia to heat 
waves and droughts in Europe and Russia. As global warming continues unabated, these 
connections will become clearer, the events more frequent, and the mechanisms behind them 
better understood. 
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Senator Whitehouse. Thank you very much, Dr. Francis. 

Dr. Doney, welcome. You are from a neighboring State and a 
competing ocean science facility, but we are delighted to have 
Woods Hole represented here. Proceed. 

STATEMENT OF SCOTT C. DONEY, PH.D, WOODS HOLE 
OCEANOGRAPHIC INSTITUTION 

Mr. Doney. Thank you Senator Whitehouse, Ranking Member 
Vitter and other members of the Committee. 

My name is Scott Doney. I am a Senior Scientist at the Woods 
Hole Oceanographic Institution. Thank you for giving me the op- 
portunity to speak with you today on climate change, the ocean- 
carbon cycle and ocean acidification. 

Over the past two centuries, human activities have resulted in 
a traumatic and well-documented increase in atmospheric carbon 
dioxide to more than 40 percent above pre-industrial levels. Atmos- 
pheric levels would be even higher today if it were not for the 
ocean which provides a critical service by removing from the air 
roughly one-quarter of the carbon emissions from fossil fuel burn- 
ing and deforestation. 

The extra carbon dioxide in the ocean causes well-understood 
changes in sea water chemistry in a process termed ocean acidifica- 
tion. Today’s surface ocean is almost 30 percent more acidic than 
it was in pre-industrial times. Over the next few decades, the level 
of acidity of the surface ocean will continue to rise without delib- 
erate action to reduce carbon dioxide emissions and stabilize at- 
mospheric carbon dioxide levels. 

Increasingly, ocean acidification will cause major problems for 
many marine organisms like shellfish and corals that build shells 
and skeletons from calcium carbonate. Other marine life will be im- 
pacted indirectly by losses in their food supply and habitat. To- 
gether with climate change, acidification will put further pressure 
on critical living marine resources such as fisheries and coral reefs 
that we depend upon for food, tourism and other economic, cultural 
and aesthetic benefits. 

Scientific observations show that ocean acidification is already 
occurring around the globe and is amplified in some coastal regions 
by changing ocean circulation, pollution and land management 
practices. Many coastal waters are experiencing a combination of 
stresses, acidic conditions, low oxygen and excess nutrients. 

Recent near-collapses of the oyster fishery in the Pacific North- 
west, directly attributed to changing sea water chemistry, had sub- 
stantial negative impacts on local jobs and local economies. In 
Washington State, shellfish farming has an estimated total annual 
economic impact of $270 million. And shellfish growers directly and 
indirectly employ more than 3,200 people. Across the Nation, shell- 
fish account for about 20 percent of the value of domestic fishery 
landings. Recreational shell fishing is also important to many 
coastal communities. 

Ocean warming and acidification could also threaten the esti- 
mated $385 million that Hawaiian coral reefs provide annually in 
goods and services as well as put at risk subsisted fisheries in the 
Pacific Island communities. Over the past decade. Northwestern 
Hawaiian Islands experienced several mass coral bleaching events. 
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the result of higher sea surface temperatures. Acidification may 
make corals more susceptible to this thermal bleaching. 

Acidification is independent of climate warming but the two are 
connected through the underlying cause of elevated atmospheric 
carbon dioxide. Ocean warming is causing substantial changes in 
marine ecosystems. For example, commercial fish stocks are al- 
ready moving and diseases that attack corals, abalones, oysters, 
fish and marine mammals are becoming more intense and hap- 
pening in more places. 

We have an opportunity now to limit the negative impact of 
ocean acidification in the future. Key elements include curbing 
human carbon dioxide emissions to the atmosphere, improving con- 
trol of local pollution sources, reducing coastal habitat destruction 
and better preparing coastal human communities to withstand the 
amount of ocean acidification and climate change that is unavoid- 
able because of past human emissions. Adaptation administration 
and mitigation strategies are being developed for ocean acidifica- 
tion at the State and local level already. 

Thank you for giving me this opportunity to address the Com- 
mittee and I look forward to answering your questions. 

[The prepared statement of Mr. Doney follows:] 



261 


WRITTEN TESTIMONY OF 
SCOTT C. DONEY, Ph.I). 

WOODS HOLE OCEANOGRAPHIC INSTITUTION' 
HEARING ON 

Climate Change: It’s Happening Now 
BEFORE THE 

COMMITTEE ON ENVIRONMENT & PUBLIC WORKS 
UNITED STATES SENATE 

JULY 18, 2013 


Introduction 

Good morning Chairman Boxer, Ranking Member Vitter and members of the 
Committee. Thank you for giving me the opportunity to speak with you today on climate 
change, the ocean carbon cycle and ocean acidification. 

My name is Scott Doney, and I am a Senior Scientist at the Woods Hole 
Oceanographic Institution in Woods Hole MA. My research focuses on interactions 
among climate, the ocean and global carbon cycles, and marine ecosystems, and I have 
published more than 200 peer-reviewed scientific journal articles and book chapters on 
these and related subjects. I have served on the U.S. Carbon Cycle Science Program 
Scientific Steering Group and the U.S. Community Climate Sy.stem Model Scientific 
Steering Committee. I was the inaugural chair of the U.S. Ocean Carbon and 
Biogeochemistry (OCB) Program and am currently on the steering committees for the 
Ocean Carbon and Biogeochemistr>' Program and the U.S. CLIVAR/C02 Repeat 
Hydrography Program. I am also a convening lead author for the Oceans and Marine 
Resources chapter of the U.S. 2013 National Climate Assessment. 

For today’s hearing, you asked me to di.scuss how rising atmospheric carbon dioxide 
levels alter seawater chemistry, put at risk a wide range of marine life, and affect coastal 
communities and economies. My comments are based on my own extensive research and 
on a broad scientific consensus as represented in the current scientific literature and 
scientific assessments such as the 2013 National Climate Assessment, which was released 
this past winter in draft form for public comment (Doney et al., 2013; Walsh ct al., 2013). 

Over the pa.st two centuries, human activities have resulted in dramatic and well- 
documented increases in atmospheric carbon dioxide and acidification of the upper 
ocean. Today the surface ocean is almost 30% more acidic than it was in pre-indu.strial 
times, and over the next few decades, the level of acidity of the surface ocean will 
continue to rise without deliberate action to reduce carbon dioxide emissions and stabilize 


’ The views expressed here do not necessarily represent those of the Woods Hole 
Oceanographic Institution 
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atmospheric carbon dioxide levels, increasingly this will cause major problems for many 
marine organisms like shellfish and corals. 

The ocean takes up roughly one quarter of human emissions to the atmosphere of 
carbon dioxide from fossil fuel burning and deforestation. Additional carbon dioxide 
uptake causes direct changes in seawater acid-base and inorganic carbon chemistry in a 
process termed ocean acidification. Acidification is independent of warming of the 
atmosphere but the two are linked through the underlying cause of elevated atmospheric 
carbon dioxide. Growing evidence suggests that oeean acidification will strongly impact 
many types of marine organisms, from microscopic plankton to shellfish and corals. 
Acidification and climate change will put further pressure on living marine resources, 
such as fisheries and coral reefs that we depend upon for food, tourism and other 
economic and aesthetic benefits. 

Scientific observations show that ocean acidification is already occurring around the 
globe and is amplified in some coastal regions by changing ocean circulation, pollution, 
and land management practices. Recent near collapses of the oyster fishery in the Pacific 
Northwest, directly attributed to changing seawater chemistry, had substantial negative 
impacts on local Jobs and economies. 

In addition to ocean acidification, marine ecosystems are also already experiencing 
other large-scale trends linked to global change. Documented trends relevant to marine 
biota include increasing sea surface temperature, upper-ocean warming, rising sea-level, 
retreating Arctic .sea-icc, and declining subsurface oxygen. Ocean warming is linked to 
poleward migration of commercial fish stocks and higher intensity and increased spatial 
ranges of marine diseases that attaek corals, abalones, oysters, fishes, and marine 
mammals. 

We have an opportunity now to limit the negative impact of ocean acidification in the 
future. Key elements include curbing human carbon dioxide emissions to the atmosphere, 
improved control of local pollution sources, reducing coastal habitat destruction, and 
better preparing coastal human communities to withstand the amount of ocean 
acidification and climate change that is unavoidable. At the State and local level, 
adaptation and mitigation strategies are being developed for ocean acidification. This 
topic is discussed more in the Adaptation and Mitigation .section of the written testimony. 

Social and Economic Impacts of Ocean Acidification 

Acidification and climate change will likely affect many of the benefits people derive 
from the ocean-supply of seafood, recreation and tourism, protection from coastal 
flooding-as well as the jobs and livelihoods that depend on healthy marine ecosystems 
(Cooley et ah, 2009; Halpern et ah, 2012; Ruckleshaus et ah. 2013). 

Many economically and culturally important mollusk species are harvested in the 
United States, and a number of these species have been show to respond poorly to ocean 
acidification ( fable 1). fhese include, for example, laiwal hard clams, oysters, and bay 
scallops (Talmage and Gobler. 2011), softshell clams (Green et al., 2009). and blue 
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mussels (Gazeau et al., 2010). Declines in these populations or delays in time to maturity 
could cost fishers, and dependent industries, millions of dollars (Cooley and Doney, 
2009). Moreover, some additional impacts may still be identified; studies have not 
e.\amined yet whether ocean acidification affects economically relevant harvest qualities 
of mollusks such as meat weight, appearance, and flavor. The commercial revenue 
numbers in Table 1 refleet what fishermen are paid at the dock for their catch and does 
not reflect the larger regional total economic impact of fishing, which can be several 
times larger. 


Table 1: Commercial U.S. harvests in 2011 of mollusks w'ith demonstrated negative 
resp onses to oc ean acidificat ion (Data: NO AA Na ti onal M arine Fishe ries Se r vice , 2012) . 


Common name 

Scientific Name 

Commercial revenue, 

dockside (millions) 

Hard clam. (Northern) 
quahog 

Mercenaria mercenaria 

$32 

Eastern oyster 

Crassostrea virginica 

$91 

Bay scallop 

Argopecten irradians 

$2 

Softshell clam 

Mya arenaria 

$21 

Blue mussel 

Mytilus ediilis 

$7 

Pacific oy.ster 

Crassostrea gigas 

.$45 

Olympia oyster 

Oslrea hirida 

$12 

Sea urchins 

several 

$14 


As atmospheric carbon dioxide levels continue to grow, ocean acidification may 
negatively impact the revenue derived from the commercial harvest of clams, scallops, 
oysters, mussels, and other calcifiers (like urchins). In 2011, harvests of calcifiers 
accounted for 19% of the $5.3 billion U.S. ex-vessel commercial fishery revenue. The 
biological responses to ocean acidification have not yet been determined for particularly 
valuable raollusk species such as sea scallop (Placopecten magellanicus), with national 
ex-vessel revenues for 2011 of $585 million, and Pacific geoduck (Panopea generosd), 
with revenues of $72 million. Similarly, early results suggesting red king (Paralithodes 
camtschaticus) and Tanner crab juveniles (Chionoecetes hairdi and C. opilio) fare poorly 
under ocean acidification are worrisome, given that the cx-vcssel revenues from king 
crab (including red, blue, brown king crab) in 201 1 were $111 million, and for Tanner 
crabs they vvere $15 million. “Snow crab,” referring to anything in the Chionoecetes 
genus, had revenues of $1 16 million in 201 1. 

Elevated seawater carbon dioxide levels appear to be the cause of repeated failures at 
Pacifie Northwest oyster hatcheries from 2005-2009 (Barton et al., 2012). The source of 
the acidified, low' pH water varies regionally; along the coast resulting from enhanced 
upwelling of carbon dioxide rich ocean waters (Feely et al„ 2008) with additional 
contributions from local pollution sources (nutrients, soil erosion) in estuaries and Puget 
Sound (Feely et al, 2010). The oyster hatchery failures are e,specially of concern given 
that: 

“Washington is the country’s top provider of farmed oysters, clams, and 
mussels. Annua! sales of farmed shelfilsh from Washington account for [more 
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than $107 million, which isj almost 85 percent of U.S. West Coast sales 
(including Alaska) [2]. The estimated total annual economic impact of shellfish 
aquaculture is $270 million, with shellfish growers directly and indirectly 
employing more than 3,200 people [3]. Shellfish are also an integral part of 
Washington’s commercial wild fisheries, generating over two-thirds of the 
harvest value of these fisheries [4], Licensing for recreational shellfish 
harvesting generates $3 million annually in state revenue and recreational oyster 
and clam harvesters contribute more than $27 million annually to coastal 
economies [5|. Overall, Washington’s seafood industry generates over 42,000 
jobs in Washington and contributes at least $1.7 billion to gross state product 
through profits and employment at neighborhood seafood restaurants, 
distributors, and retailers [6].” 

(Quotation from Wa.shington State Blue Ribbon Panel on Ocean Acidification, 2012 and 
citations therein) 

Washington State’s story is the best-known story of economic losses due to ocean 
acidification so far. However, low pH levels in Maine sediments are increasing clam 
mortality and decreasing harvests, and harvest areas, to levels that are alarming Maine 
shellfish managers. The Maine shellfish industry is estimated to be worth $60 million a 
year (Koenig, 2011), and is particularly important in areas of the state where there may 
be fewer alternative economic opportunities. Potential economic and social impacts 
extend beyond domestic commercial fishing. Recreational shellfishing, which is typically 
managed at the local or state levels, supports important sources of seafood, recreational 
opportunities, and a substantial number of local jobs and coastal economies. Much of the 
seafood consumed in the United States is imported from abroad, and ocean acidification 
and climate change put at risk some aspects of global wild-harvest fisheries and 
aquaculture. Domestic processing, wholesaling and retailing of both domestic and 
imported seafood supports an important economic sector. 

Coral reefs are important for human societies, often supporting locally essential 
artisanal reef fisheries, and reefs are some of the most valuable marine ecosystems 
because of tourism and recreation income and coastal protection (Cooley et al., 2009). 
Ocean warming, coral bleaching, and ocean acidification are highlighted as major risks 
for the HawaiT and U.S. Affiliated Pacific Islands region in the draft 2013 National 
Climate Assessment (Leong et al., 2013). Ocean warming and acidification could 
threaten the estimated $385 million Hawaiian coral reefs provide in goods and services 
annually (Cesar and van Beukering 2004) as well as put at risk subsistence fisheries in 
Pacific island communities (Maclellan 2009). Over the pa,st decade, the Northwestern 
HawaiTan Islands experienced several mass coral bleaching events, the result of higher 
sea surface temperatures (Jokicl and Brown 2004; Kenyon and Brainard 2006), and 
acidification may make corals more susceptible to bleaching. Under business as usual 
scenarios, the continued loss of coral reefs w'ill likely result in extensive losses in both 
numbers and species of reef fish; even with a substantial reduction in emissions, reefs 
could be expected to lose as much as 40% of their reef-a.ssociated fish by the end of this 
centuiy (Pratchett et al. 2011). 
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Ocean and Global Carbon Cycle 

Over the last two centuries, global average atmospheric carbon dioxide has increased 
by more than 40% from preindustrial levels, from 280 to 395 ppm (parts per million) by 
mid-2013 (www.esri.noaa.gov/gmd/ccgg/trends/ Ed DIugokencky & Pieter Tans, 
NOAA/ESRL). Temporary excursions to 400 ppm have already been recorded at the 
Mauna Loa Observatory in Haw'ai’i. The excess carbon dioxide can be definitively 
attributed to human activities using carbon isotopes and ice-core carbon dioxide 
measurements. Many economic and “business as usual” scenarios project atmospheric 
carbon dioxide values as high as 700 to 1000 ppm by the end of the twenty-first century, 
levels not experienced on Earth for the past several million years. Eixeess carbon dioxide 
persists in the atmosphere for decades to centuries, and the impact of carbon dioxide 
emissions are global in extent. 

Detailed assessments are now available for the global carbon budget (Le Quere et ah, 
2013; Global Carbon Project, www.globalcarbonproject.org/). The main source of excess 
atmospheric carbon dioxide is fossil fuel combustion with contributions from cement 
production, agriculture and deforestation. For the last decade for which data are available 
(2002-2011), fossil fuel emissions averaged 8.3 ± 0.4 billion metric tons of carbon per 
year and grew with time at a rate of 3.1% per year since the year 2000. Deforestation and 
land-use change accounted for an additional source of 1.0 ± 0.5 billion metric tons of 
carbon per year. 

The ocean plays a critical service by removing excess carbon dioxide emitted to the 
atmosphere (Sabine & Tanhua, 2010). The global inventory and distribution of excess 
carbon dioxide in the ocean was first mapped using measurements from an intensive, 
international survey in the late- 1 980s and early 1 990s. Ongoing observational programs 
and numerical models continue to document further ocean uptake of carbon dioxide over 
time. Over the same time period cited above (2002-2011) ocean carbon uptake is 
estimated at 2.5 ± 0.5 billion metric tons of carbon per year, 27% of global emissions (Le 
Quere et ah, 2013). Cumulatively since the beginning of the industrial age the ocean is 
estimated to have removed about 25-30% of total human carbon dioxide emissions. The 
physical mechanism for the di.ssolution of excess carbon dioxide into the ocean is well 
understood. The global ocean uptake rate is governed primarily by the atmospheric 
carbon dioxide excess and trend, and by the rate of ocean circulation that exchanges 
surface waters equilibrated with elevated atmospheric carbon dioxide levels with 
subsurface waters that have not yet been exposed to atmosphere since preindu.strial times. 

Climate warming is projected to reduce ocean uptake of excess carbon dioxide due to 
decreased solubility, increased vertical stratification, and slowing of cold deep-water 
formation (Arora et ah, 2013). There is some evidence that climate change is already 
slowing ocean carbon dioxide uptake (Le Quere et ah, 2010). 

Several other factors, including ocean acidification, may either increase or decrease 
the ocean uptake of carbon dioxide as the ocean warms and acidifies (Denman et ah, 
2007). The net effect of these other processes is not well known at this time but is thought 
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to be relatively small compared to overall ocean carbon dioxide uptake over this century 
(Gehlen et al., 2011). The concern is that the ocean’s capacity to absorb excess carbon 
dioxide may decrease, resulting in an increased growth rates in the atmosphere. 

Ocean Acidification and Changing Seawater Chemistry 

The ocean uptake of excess atmospheric carbon dioxide, tlie excess above preindustrial 
levels driven by human emissions, causes well-understood and substantial changes in 
seawater chemistry that can affect marine organisms and ecosystems (Doney et al., 2009; 
Gattuso & Hansson, 2011). Carbon dioxide (CO?) acts as a weak acid when added to 
seawater leading to the release of hydrogen ions (H^) and bicarbonate (HCOf) ions: 

CO 2 + II 2 O => IT' + HCOj’ 

The reaction increases seawater acidity and increases the hydrogen ion activity, thus 
lowering seawater pH. pH is defined as the negative logarithm of the hydrogen ion 
activity, so that a 1-unit change in pH is equivalent to a 10-fold change in H*. Most of the 
extra hydrogen ions react with carbonate ions (COi"’) and lower their ambient 
concentrations: 

fT + COj^' => HCOr' 

This second reaction is important because reduced seawater carbonate ion concentrations 
decrease the saturation levels of calcium carbonate (CaCOj), a hard mineral used by 
many marine microbes, plants and animals to form shells and skeletons. Many organisms 
require supersaturated conditions to form sufficient calcium carbonate shells or skeletons, 
and biological calcification rates tend to decrease in response to lower carbonate ion 
concentrations, even when the ambient seawater is still supersaturated. 

Long-term ocean acidification trends are clearly evident over the past several decades 
in open-ocean time-series and hydrographic survey data, and the trends are consistent 
with the growth rate of atmospheric carbon dioxide (Dore et al., 2009). From 
preindustrial levels, contemporary surface ocean pH is estimated to have dropped on 
average from 8.2 to 8.1, or by about 0.1 pH units (a 26% increase in hydrogen ion 
concentration), and further decreases of 0.22 to 0.35 pH units are projected over this 
century unless carbon dioxide emissions are significantly reduced (Orr et al., 2005; Bopp 
etal., 2013). 

Global upper-ocean chemistry trends driven by human carbon dioxide emissions are 
more rapid than variations in the geological past (Honisch et al., 2012), For example, 
atmospheric carbon dioxide grew by approximately 30% during the transition from the 
most recent cold glacial period, about 20,000 years ago, to the current warm interglacial 
period; the corresponding rate of decrease in surface ocean pH, driven by geological 
processes, was approximately 50 times slower than the current rate driven largely by 
fossil fuel burning. Many marine organisms appear to be physiologically adapted to 
relatively constant local acid-base conditions and are sensitive to relatively small 
variations in pH and the saturation state of calcium carbonate. 

Present-day ocean surface waters are supersaturated for the major carbonate mineral 
forms used by marine organisms, including the more soluble form aragonite (corals, 
many mollusks) and the less soluble form calcitc (coccoiithophores, foraminifera, and 
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some mollusks). However, calcium carbonate saturation states of both mineral forms are 
declining everywhere. Polar oceans arc of particular concern because cold surface waters 
naturally hold more carbon dioxide and started off with lower calcium carbonate 
saturation states. Model simulations indicate that polar surface w'aters will become 
undersaturated for aragonite in the near future for the Arctic (atmospheric carbon dioxide 
of 400-450 ppm) and by mid-century for the southern ocean off the Antarctic 
(atmospheric carbon dioxide of 550-600 ppm) (Orr et al., 2005; Steinacher et al., 2009), 
This is expected to result in major changes in polar ecosystems. 

Other ocean regions also may be more susceptible to aragonite undersaturation 
because of elevated background levels of carbon dioxide. These include eastern boundary 
current upwelling systems such as those off the U.S. west coast along coastal California, 
Oregon and Washington (Feely et al,, 2008; Gruber et al,, 2012), deep-sea and subsurface 
oxygen minimum zones (Brewer & Pcltzer, 2009), and coastal waters that are already 
experiencing excess nutrient levels (eutrophication) and low dissolved oxygen (hypoxia) 
due to human-driven nutrient pollution from land-based activities (Feely et al., 2010; Cai 
et al., 2011). Nutrient overloading near shore encourages algal growth that is consumed 
by microbes, using up dissolved oxygen and releasing even more carbon dioxide locally. 
Coastal, estuarine, and coral reef systems also experience high levels of temporal 
variability on diurnal to weekly time-scales (Hofmann et al, 2011), challenging both 
observational efforts and interpretations of biological experiments. 

In addition to ocean acidification, marine ecosystems are also already experiencing 
large-scale changes in physical climate and reduced subsurface oxygen (Doney, 2010; 
Gruber. 2011; Doney et al., 2012). Documented physical trends relevant to marine biota 
include rising sea surface temperature, upper-ocean warming, sea-levcl rise, altered 
precipitation patterns and river runoff rates, and sea-ice retreat in the Arctic and west 
Antarctic Peninsula (Dindoff et al., 2007). 

Observations and numerical models show strong links between upper ocean 
temperature and the distributions of marine organisms. Based on satellite data, warming 
leads to declining tropical and subtropical productivity of phytoplankton at the base of 
the marine food web as well as expansion of the area of surface waters with very low 
plankton biomass (Behrenfeld et al. 2006; Polovina et al. 2008). Warming over the past 
few decades has resulted in the migration of commercial fish stocks poleward and in to 
deeper w'aler (Nye et al. 2009), and productivity of fisheries is predicted to decline in the 
lower 48 slates, while increasing in parts of Alaska (Cheung et al. 2009). Climate change 
also influences the spread and impact of marine diseases and parasites (Harvell et al., 
2002). Marine disease appears to be on the rise with time, with warmer sea surface 
temperatures linked with higher intensity and increased spatial ranges of diseases that 
attack corals, abalones, oysters, fishes, and marine mammals (Ward & Laffeily, 2004), 

Biological Impacts of Ocean Acidification 

Ocean acidification and climate change effects arise both directly, via effects of 
wanning, elevated carbon dioxide, and lower pH and carbonate ion concentrations on 
individual organisms, and indirectly via changes to the ecosystems on which they depend 
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for food and habitat (Doney et a!., 2009; Doney et a!., 2012). The potential biological 
consequences due to acidification are slowly becoming clearer at the level of individual 
species, but substantial uncertainties remain particularly at the ecosystem level (Gattuso 
et ah, 2011). Ocean acidification and climate change acts as a stress on marine 
ecosystems will likely also exacerbate other human perturbations such as over-fishing, 
habitat destruction, pollution, excess nutrients, and invasive species. 


Ocean acidification studies have been conducted for many economically and 
ecologically important species from both water-column (Riebesell & Tortell 2011) and 
seafloor or benthic (Andersson et ah, 2011) environments. Most biological impacts are 
measured from short-term manipulation experiments in the laboratory where organisms 
are exposed to elevated carbon dioxide. In a recent meta-analysis of available scientific 
literature studies up until 2012, Kroeker et al. (2010; 2013a) found the following 
statistically significant effects: 

calcifying algae decreased abundance and photosynthesis 

coral decreased abundance and calcification 

coccolithophores decreased calcification 

mollusks decreased growth, calcification, and survival 

echinoderms decreased growth 

fleshy algae increased growth 

diatoms increased photosynthesis and growth 


Recently published laboratory studies indicate additional potential negative ocean 
acidification effects for juveniles of valuable Alaskan crustacean species (Long et ah. 
2013a; 2013b). 

red king crab decreased growth and molting success 

Tanner crab decreased survival 


Pteropods, a group of small planktonic marine mollusks, appear to be especially 
sensitive to ocean acidification (Orr et ah, 2005). Pteropods are abundant in temperate 
and some subpolar waters and are important prey for juvenile fish. In shipboard 
incubations, elevated carbon dioxide levels causes dissolution of the shells of living 
pteropods, and in the present-day Southern Ocean there is evidence that pteropod 
dissolution is already occurring in some subsurface locations where seawater is 
undersaturated with respect to aragonite, the more soluble form of calcium carbonate 
(Bednarsek et ah, 2012). A similar phenomenon may arise in the future in the North 
Pacific and off the U.S. West Coast as seawater conditions become more acidic. 


A number of factors may influence the sensitivity of organisms to ocean acidification. 
Growing evidence indicates that warming amplifies sensitivity to ocean acidification 
(Kroeker et ah, 2013a). Organism response also may vary with life-history stage; 
juvenile mollusks, for example, are often more susceptible than adults. Nutritional status 
may be important, and well-fed organisms may be better able to adjust to ocean 
acidification (Holcomb et ah, 2012; Thomsen etah, 2013). In general, some species may 
be able to accommodate elevated carbon dioxide but at an additional energetic cost with 
negative consequences for development, reproduction and fitness. However, a recent 
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study looking across ocean regions with naturally low pH found that several species 
within a major group of stony coral (genus Poriles) were not able to acclimate to ocean 
acidification at least with respect to skeletal growth and development (Crook et al., 2013) 

Tropical corals appear to be particularly susceptible to the combination of ocean 
acidification and ocean warming, which would threaten the rich and biologically diverse 
coral reef habitats (Hoegh-Guldberg et al. 2007). Coral polyps are small animals that 
contain symbiotic algae. The coral-algal symbiosis is sensitive to minor increases in 
maximum seasonal temperature, and warming of as little as 1°C can cause coral 
bleachiitg, the expulsion of the colored algae that weakens the coral and can lead to coral 
death (Hoegh-Guldberg et al. 2007, Donner 2009). Acidification appears to make some 
corals more sensitive to thermal bleaching (Anthony et al., 2008) as well as making it 
more difficult for corals to secrete and maintain their skeletons (Salvat & Allemand 
2009). Acidification is also a threat to other important reef calcifying organisms, such as 
crustose coralline algae that help build reef frameworks (Kuffner et al. 2008; Anthony et 
al., 2008; Johnson & Carpenter 2012). 

Stony corals help build and maintain coral reefs, and decreases in growth can leave 
them less able to rebound from natural breakdown processes. In preindustrial times, 
nearly all coral reefs in or bordering the open ocean were located in water with sufficient 
carbonate ion concentrations to building hard skeletons (aragonite saturation state above 
3.5) (Ricke et al., 2013). But by mid-century, model projections with even rather modest 
increases in atmospheric carbon dioxide (by 2050 about 475 ppm carbon dioxide) 
indicate that 50% or fewer of these coral reefs will still be surrounded by ocean waters 
with carbonate ion concentrations above this threshold to which they acclimated for 
thousands of years. 

Coral and coralline algae losses decrease the structural complexity of the coral reef 
seascape and therefore the capacity of reefs to provide shelter and other re.sources for 
other reef-dependent species offish and invertebrates (Alvarez-Filip et al. 2009). Because 
one-quarter of all marine species associate with coral reefs, the ecological impacts of 
changing climates and chemistry on overall marine biodiversity are potentially severe and 
widespread. About 75% of the world’s coral reefs are threatened due to the interactive 
effects of climate change and local sources of stress, such as overfishing, nutrient 
pollution, and disease (Burke et al. 201 1; Dudgeon et al. 2010; Hoegh-Guldberg et al. 
2007; Hughes et al. 21 2010), In Florida, all reefs are rated as threatened, with significant 
impacts on the valuable ecosystem services they provide (Muraby and Steneck 2011). 
Caribbean coral cover has decreased from 50% to only 10% historic reef areas, an 80% 
reduction in less than three decades (Gardner et al., 2003). 

Effects of ocean acidification on many natural populations and communities have 
been difficult to detect so far. An exception is studies of natural high-carbon dioxide 
environments, such as shallow volcanic vents, that generally support the conclusions 
found in laboratory studies (Hall-Spencer et al., 2008; Fabricius et al.. 201 1; Inoue et al., 
2013), For example, Kroeker et al. (2013b) report on pH effects for benthic ecosystems 
surrounding seafloor carbon dioxide vents in the Mediterranean Sea. Ambient seawater in 
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the study region had a pH of 8.0 while acidified, low pH waters has a pH of about 7.7, 
roughly equivalent to surface ocean conditions expected at the end of this century under 
business as usual emission scenarios. In low pH waters, mollusks and crustaceans were 
less abundant, invertebrates with little or no calcification in their exoskeletons were more 
abundant, and the food web became simplified with more generalist species present. 
Kroeker et al. conclude that ocean acidification reduces the diversity, biomass, and food- 
web complexity of benthic marine communities. These high-carbon dioxide, low pH 
environments may be a window on the future under elevated atmospheric carbon dioxide 
conditions. 

Adaptation and Mitigation Strategies 

We have an opportunity now to limit negative ocean acidification impacts that are 
already underway and address future impacts that are expected to grow over the next 
several decades because of increasing atmospheric carbon dioxide levels. This will 
require a comprehensive strategy that balances adaptation to the amount of ocean 
acidification that is unavoidable and mitigation to reduce the further rise in atmospheric 
carbon dioxide. Decisions should incorporate precautionary considerations to account for 
the fact that potential carbon dioxide thresholds are presently unknown for many aspects 
of ocean acidification. Implementing adaptive management is also warranted because it 
can take advantage of new information as it becomes available. Further, it is important to 
recognize that many of the geoengineering strategies being proposed to mitigate future 
climate change, such as stratospheric aerosols to control solar albedo, will not reduce 
ocean acidification. 


The Washington State Blue Ribbon Panel on Ocean Acidification (2012) outlined a 
series of recommended actions that could form the framework for action at the state, 
national and international levels. Critical tasks include: 

• Reduce emissions of carbon dioxide to the atmosphere through a combination of 
increased energy efficiency, switching to renewable energy sources, and 
exploring the potential and challenges of carbon sequestration approaches; 

• Reduce local land-based contributions to ocean acidification including excess 
nutrients from fertilizers and agriculture, organic matter from soil erosion, and 
local acidifeation from atmospheric deposition of pollutants; 

• Increase our ability to adapt to and remediate the impacts of ocean acidification 
including approaches to sustain wild-harvest fisheries and aquaculture; 

• Invest in our ability to monitor and investigate the causes and effects of ocean 
acidification; 

• Inform, educate, and engage stakeholders, the public, and decision makers in 
responding to ocean acidification; 

• Reduce other human disturbance factors such as overfishing and coastal habitat 
destruction to allow more time for ecosystems and social systems to adjust to 
ocean acidification and climate change. 

Thank you for giving me this opportunity to address the Committee, and 1 look 
forward to answering your questions. 
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Questions from Senator Barbara Boxen 

1. Dr. Doney, if we continue to emit carbon pollution into our atmosphere in increasing 
amounts, what are the worse case scenarios for ocean acidification and its impacts on 
out planet? 

Ongoing and future human emissions of carbon dioxide to the atmosphere will lead 
to growing atmospheric carbon dioxide concentrations and further acidification of 
ocean surface waters. Many types of ocean life, particular those that make shells 
from calcium carbonate, appear to be negatively impacted with rising atmospheric 
carbon dioxide levels. In many laboratory experiments, negative biological impacts 
appear to grow steadily with increasing carbon dioxide levels. However, as 
atmospheric carbon dioxide continues to grow is may be possible that we will see 
more dramatic and sudden declines in organism or ecosystem health. Currently we 
do not know in detail whether and where these specific thresholds may fall for most 
organisms or ecosystems (Mumby et al., 2011]. 

Of particular risk are tropical coral reef ecosystems, which are sensitive to both 
ocean acidification and surface warming both linked to rising atmospheric carbon 
dioxide. A number of research papers have suggested that coral reefs will be 
severely degraded once atmospheric carbon dioxide reaches approximately 500- 
560 ppm (e.g., Hoegh-Guldberg et al., 2007; Silverman et al., 2009], levels that may 
be reached before mid-century if we continue on a high-emission trajectory. Some 
researchers have argued that even lower C02 levels are required to maintain 
healthy reefs (>350 ppm equivalent to levels in 1990; for comparison, global 
average surface C02 levels are currently above 395 ppm]. 

Coral reefs are unique and highly diverse marine ecosystems that support a wide 
range of ocean life and ecosystem services (protein for reef fisheries; economic 
value and livelihoods from tourism and recreation; shore protection from waves 
and storm surface for coastal infrastructure and habitation]. The severe degradation 
of coral reefs would potentially have substantial effects both within the United 
States (e.g., parts of southern Florida, Hawaii, U.S. Pacific and Caribbean Territories] 
as well as internationally, with some of the hardest hit areas being in developing 
tropical coastal and island nations (e.g., Cooley et al., 2009; Hilmi et al., 2013], 
Similarly, loss of commercially valuable shellfish fisheries would have impacts both 
of food supply and regional economies (Cooley and Doney, 2009; Cooley et al., 2012]. 

Cooley, S.R. and S.C. Doney, 2009: Anticipating ocean acidification’s economic 
consequences for commercial fisheries. Environ. Res. Lett., 4, 024007, 
doi;10.1088/1748-9326/4/2/024007, 
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Cooley, S.R,, N. Lucey, H. Kite-Powell, and S.C. Doney, 2012: Nutrition and income 
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Hilmi, N., D. Allemand, S. Dupont, A. Safa, G. Haraldsson, P.A.L.D. Nunes, C. Moore, C. 
Hattam, S. Reynaud, J.M. Hall-Spencer, M. Fine, C. Turley, R. Jeffree, J. Orr, P.L. 
Munday, S.R. Cooley, 2013: Towards improved socio-economic assessments of 
ocean acidification's impacts, Mar Biol, 160, 1773-1787. DOI 10.1007/s00227-012- 
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reefs under rapid climate change and ocean acidification. Science 318:1737-42 

Mumby PJ, Iglesias-Prieto R,Hooten A], Sale PF.Hoegh-Guldberg 0, et al. 2011. 
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Veron, j.E.N., 0. Hoegh-Guldberg, T.M. Lenton et al. 2009. The coral reef crisis: the 
critical importance of < 350 ppm C02. Mar Pol Bull, 58: 1428-36 

2. Is there a practical and safe way to reduce the ocean acidification that is occurring 
other than limiting the amount of carbon pollution that we are emitting into the 
atmosphere? 

The most direct and effective way of limiting further acidification of ocean surface 
waters is to limit further human emissions of carbon dioxide to the atmosphere. At 
some point in the future, it may also be feasible to actively remove excess carbon 
dioxide from the atmosphere using some form of capture and sequestration 
technique. 

Proposed methods have been suggested to combat ocean acidification by increasing 
surface seawater alkalinity, for example by adding ground calcium carbonate to the 
surface ocean. On a global scale, these methods would require large volumes of 
material and energy to offset the effects of human carbon dioxide by the ocean, 
which at present is about 2 billion metric tons of carbon per year. The technical 
feasibility and potential negative environmental impacts of schemes to increase 
ocean alkalinity have not been explored except in the form of back of the envelope 
calculations. 

At local and regional scales in the coastal ocean and estuaries, ocean acidification 
from fossil fuel burning is exacerbated by other pollution sources such as excess 
nutrients, soil erosion and atmospheric pollutant deposition. These local sources of 
pollution could be better managed to reduce local ocean acidification levels and 
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improve water quality (Washington State Blue Ribbon Panel on Ocean Acidification, 
2012 ], 

Washington State Blue Ribbon Panel on Ocean Acidification, 2012: Ocean 
Acidification: From Knowledge to Action, Washington State's Strategic Response. H. 
Adelsman and L. Whitely Binder (eds). Washington Department of Ecology, Olympia, 
Washington. Publication no. 12-01-015. 

Questions from Senator Sheldon Whitehouse 

1. To your knowledge, what work exists that assimilates ocean observations and 
models, with specific attention to deep storage of heat? 

A number of research groups are producing time-evolving estimates of global ocean 
circulation and heat content by combining ocean observations and numerical 
models. These approaches go under various names such as ocean state estimation 
and data assimilation, and key products include: 

• Estimating the Circulation & Climate of the Ocean [ECCO, http://www.eccn- 

grpmorg/) 

• NOAA/NCEP Global Ocean Data Assimilation System (GODAS, 
http://www.esrl.noaa.gov/psd/data/gridded/data.godas.hti-nn 

• European Centre for Medium-Range Weather Forecasts ocean reanalysis 
system 4 (0RAS4, 

http;//www.ecmwf.int/products/forecasts/d/charts/oras4/reanalysis/) 
(Balmaseda et al., 2013a} 

These data-model systems typical incorporate all available ocean data including full- 
depth profiles of ocean temperature (e.g., Balmaseda et al., 2013b}. 

Balmaseda, M. A., K. Mogensen, and A. T. Weaver (2013a}, Evaluation of 

the ECMWF Ocean Reanalysis 0RAS4, Q. ). R. Meteorol. Soc., 139(674), 1132-1161, 

doi:10.1002/qj.2063. 

Balmaseda, M.A., K.E. Trenberth, and E. Kallen, 2013: Distinctive climate signals in 
reanalysis of global ocean heat content. Geophysical Research Letters, 40, 1754- 
1759, doi:10.1002/grl,50382, 2013 


2. What implication might this work have on comparisons of models and observations? 

Both observational synthesis studies (e.g., Purkey and Johnson, 2010} and data 
assimilation modeling studies that incorporate observations (e.g., Kouketsu et al., 
2011; Balmaseda et al., 2013) indicate that the deep ocean is warming, acting as an 
important heat reservoir and leading to sea-level rise. These observationally-based 
estimates provide important constraints on climate model predictions of recent 
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global temperature trends. Over the last decade, global surface temperatures have 
increased at a relatively slow rate even though greenhouse gas concentrations, such 
as carbon dioxide, have continued to increase. This so-called warming hiatus could 
be caused by several factors: compensation by cooling factors such as atmospheric 
aerosols; overestimation of climate sensitivity to increasing greenhouse gas levels; 
and natural climate variability that is temporally masking a longer-term warming 
trend. Some climate models indicate that periods of weak global warming are 
associated with natural variability that leads to enhanced warming in the deep 
ocean relative to the upper ocean (Meehl et al., 2011); these patterns are consistent 
with recent trends where ocean warming has been most substantial below 300m 
(Balmaseda et al., 2013). The vertical and geographic patterns of ocean temperature 
change may also provide important tests for more specific hypothesis on the causes 
for the recent slowing of global surface temperatures. For example, the modeling 
study of Kosaka and Xie (2013) suggests that the cool tropical Pacific ocean 
temperatures observed over the last decade are a major cause of slow global 
warming. The tropical Pacific ocean cooling may reflect a cold period of the Pacific 
Decadal Oscillation, a natural model of climate variability, suggesting that global 
warming may accelerate when the Pacific Decadal Oscillation shifts back to a warm 
period. 

Kosaka, Y., and S.-P. Xie, 2013: Recent global-warming hiatus tied to equatorial 
Pacific surface cooling, Nature, doi:10.1038/naturel2534 

Kouketsu, S,, et al, (2011), Deep ocean heat content changes estimated from 
observation and reanalysis product and their influence on sea level change, ]. 
Geophys. Res., 116, C03012, doi:10.1029/2010jC006464. 

Meehl, G, A., J. Arblaster, J. Fasullo, A. Hu, and K. Trenberth (2011), Model based 
evidence of deep ocean heat uptake during surface temperature hiatus 
periods, Nat, Glim. Change, 1, 360-364, doi:10.1038/NCLlMATE1229, 

Purkey, S. G., and G.C. johnson (2010), Warming of global abyssal and 
deep southern ocean between the 1990s and 2000s: contributions to 
global heat and sea level rise budgets, ). Clim., 23, 6336-6351, 

3. Is the frequency of record-breaking temperatures at individual weather stations the 
best way to indicate whether or not the atmosphere is warming? 

The frequency of breaking temperature records depends on many factors such as 
the length of the observational data record. For example, under a stable climate, the 
frequency of record-breaking events will be high early in the data time-series as one 
is still observing the full range of natural climate variability. Over time for a stable 
climate, the frequency of record-breaking events will then decline with time as it is 
less likely to see unusual extremes that have not already been observed. With a 
warming trend, one would expect to see an increase in the frequency of record- 
breaking warm events and a decrease in the number of record-breaking cold events 
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but the specific trends would depend on the natural climate variability and the 
length of the data record, 

A more robust way of looking at long-term trends in temperature statistics is to 
examine the number of warm days above certain thresholds, particularly if these 
thresholds can be tied to vulnerabilities in natural ecosystems, agriculture, and 
human communities. For example, one could look at the maximum temperatures 
measured at a site over a baseline period [for example the 20* century]. 

Presumably people and ecosystems have adapted to those temperatures. One could 
then examine the number of events moving forward in time when the temperature 
exceeds that threshold, giving a metric for potential vulnerabilities to conditions not 
previously observed. 

4. Is there any evidence that increases in average temperatures have caused a shift in 
either the magnitude or frequency of extremely cold or warm temperatures? 

This topic was discussed in some detail in the draft National Climate Assessment 
chapter on climate change [Walsh et al., 2013) released for public comment earlier 
this year. Quoting from that document: 

"recent prolonged [multi-month] extreme heat has been unprecedented. The 
2011 and 2012 events set records for highest monthly average temperatures, 
exceeding in some cases records set in the 1930s, including the highest 
monthly temperature on record [July 2012, breaking the July 1936 record]; 
for the spring and summer months, 2012 had the largest area of record- 
setting monthly average temperatures, including both hot daytime maximum 
temperatures and warm nighttime minimum temperatures [Kart et al,, 2012], 
Corresponding with this increase in extreme heat, the number of cold waves 
has reached the lowest levels on record." 

Similarly, a recent IPCC synthesis report on extreme weather events [IPCC, 2012] 
came to the same broad conclusion: 

"It is very likely that there has been an overall decrease in the number of cold days 
and nights, and an overall increase in the number of warm days and nights, at the 
global scale, that is, for most land areas with sufficient data. It is likely that these 
changes have also occurred at the continental scale in North America, Europe, and 
Australia. ... 

Globally, in many [but not all] regions with sufficient data there is medium 
confidence that the length or number of warm spells or heat waves has increased 
since the middle of the 20th century." [Seneviratne et al., 2012] 

Karl, T.R., B.E. Gleason, M.J. Menne, J.R. McMahon,]. R.R. Heim, M.J. Brewer, K.E. 
Kunkel, D.S. Arndt, J.L. Privette, J.J. Bates, P.Y. Groisman, and D.R. Easterling, 2012: 
U.S. temperature and drought: Anomalies of spring and summer 2011-12 and trends, 
EOS Transactions, AGU, 93, 473 
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IPCC, 2012: Managing the Risks of Extreme Events and Disasters to Advance Climate 
Change Adaptation. A Special Report of Working Groups 1 and II of the 
Intergovernmental Panel on Climate Change [Field, C.B., V. Barros, T.F. Stocker, D. 
Qin, D.J. Dokken, K.L. Ehi, M.D. Mastrandrea, K.]. Mach, G.-K. Plattner, S.K. Allen, M. 
Tignor, and P.M. Midgley [eds.}]. Cambridge University Press, Cambridge, UK, and 
New York, NY, USA, 582 pp. 

Seneviratne, S.I., N. Nicholls, D. Easterling, C.M. Goodess, S. Kanae, J. Kossin, Y, Luo, ]. 
Marengo, K. Mclnnes, M. Rahimi, M. Reichstein, A. Sorteberg, C. Vera, and X. Zhang, 
2012: Changes in climate extremes and their impacts on the natural physical 
environment. In: M anaging the Risks of Extreme Events and Disasters to Advance 
Climate Change Adaptation [Field, C.B., V. Barros, T.F. Stocker, D. Qin, D.J. Dokken, 
K.L. Ehi, M.D. Mastrandrea, K.j. Mach, G.-K. Plattner, S.K. Allen, M. Tignor, and P.M. 
Midgley [eds.)]. A Special Report of Working Groups I and II of the 
Intergovernmental Panel on Climate Change [IPCC). Cambridge University Press, 
Cambridge, UK, and New York, NY, USA, pp. 109-230. 

Walsh, ]., D. Wuebbles, K, Hayhoe, K. Kunkel, R. Somerville, G. Stephens, P. Thorne, R, 
Vose, M. Wehner, J. Willis, D. Anderson, V. Kharin, j. Kossin, T. Knutson, T. Lenton, 
and J. Kennedy, 2013: Our Changing Climate, Chapter 2, 2013 National Climate 
Assessment, Draft released for public comment, v. 11 Jan 2013, 
http://ncadac.globalchange.gov/ 


5, In your testimonies you mention the consequences of ocean acidification on ocean 
organisms that rely on calcium carbonate for the construction of their shells and 
skeletons. We know that as the pH of seawater drops, do does the saturation of calcium 
carbonate and it becomes more difficult for species to make their shells-species like 
oysters, crabs, lobsters, corals, and plankton that comprise the base of the food web. 
This includes the tiny pteropod, a type of snail which is about the size of a small pea. 
Forty-seven percent of the diet of some salmon species in the Pacific is pteropds. The 
salmon fisheries support coastal jobs and economies. 

Can you comment further, or provide additional information, on the potential for 
ocean acidification to disrupt entire food chains and how ocean monitoring and 
observing infrastructure plays a role in better understanding possible consequences? 

Most of the experimental work on ocean acidification has focused on laboratory 
experiments. Effects on natural populations and communities so far have been more 
difficult to detect outside of a limited number of C02 manipulation experiments 
conducted on water-column plankton communities [Riebesell et al., 2008) and some 
studies in isolated high-C02 environments such as shallow volcanic vents [Hall- 
Spencer et al., 2008; Fabricius et al., 2011). The high-C02 volcanic event studies of 
shallow benthic systems are quite striking in that they show large disruptions of the 
natural communities in response to C02, and the changes in the biological 
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communities tend to support laboratory findings with, for example, large reductions 
in corals, mollusks and other calcifying organisms and more algal growth in 
response to elevated C02, Acidification impacts on water-column food-webs are less 
well understood, but it is likely that decreases in prey abundance (e.g., benthic 
mollusks, calcifying plankton like pteropods) will have an impact on predators such 
as fish and marine mammals. To date most of the research on this topic has involved 
the analysis of simple food-web models, and this is a high priority area for further 
research particularly for commercially important species. 

Fabricius, K.E., Langdon, C., Uthicke, S., Humphrey, C., Noonan, S., De’ath, G., Okazaki, 
R., Muehllehner, N., Glas, M.S., Lough, [.M., 2011. Losers and winners in coral reefs 
acclimatized to elevated carbon dioxide concentrations. Nat. Climate Chang. 1, 165- 
169. 

Hall-Spencer, [.M., Rodolfo-Metalpa, R., Martin, S., Ransome, E., Fine, M., Turner, S.M., 
Rowley, S.[., Tedesco, D., Buia, M.-C., 2008. Volcanic carbon dioxide vents show 
ecosystem effects of ocean acidification. Nature 454, 96-99. 

Riebesell, U., R.G,]. Bellerby, H.-P. Grossart, and F. Thingstad, 2008: Mesocosm C02 
perturbation studies: from organism to community level, Biogeosciences, 5, 1157- 
1164. 
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Senator Whitehouse. Thank you, Dr. Doney, and Dean Leinen, 
welcome. Please proceed with your testimony. 

I think given the timing, we will take a recess at the conclusion 
of your testimony then return once the voting is complete. It takes 
us five or 6 minutes for us to get over there, vote, and get back. 

Dean Leinen. 

STATEMENT OF MARGARET LEINEN, PH.D, EXECUTIVE DIREC- 
TOR OF HARBOR BRANCH OCEANOGRAPHIC INSTITUTE, 

VICE PROVOST FOR MARINE AND ENVIRONMENTAL INITIA- 
TIVES, FLORIDA ATLANTIC UNIVERSITY 

Ms. Leinen. Chairwoman Boxer, Senator Whitehouse, a great 
advocate of the oceans, and distinguished members of the Com- 
mittee, thank you for the opportunity to speak today. 

My name is Margaret Leinen and I am the Executive Director of 
Harbor Branch Oceanographic Institute. I would like to focus on 
the ecosystems that are affected by climate change. 

The East Coast, from North Carolina to Maine, accounts for 30 
percent of the $5.3 billion U.S. Fisheries landings. There is a typo 
in your written testimony that says $5.3 trillion. Fisheries are im- 
portant, but not quite that important. 

[Laughter.] 

Ms. Leinen. A 2009 study of 40 years of fishing research vessel 
survey data, including some of our most important commercial spe- 
cies, Atlantic cod, haddock, winter and yellowtail flounder, Atlantic 
herring, showed that about half of the 36 species included have 
shifted northward over the last four decades as ocean temperatures 
in the region increased during the same 40 years. 

Half of the stocks moved north, some expanded their range, some 
moved deeper, but the temperature at which each stock was cen- 
tered did not change with time, suggesting that the fish are moving 
to remain within their preferred temperature range. Some of the 
stocks nearly disappeared from U.S. waters as they moved further 
offshore. 

Studies completed last year show that this northward shift has 
continued. This means that fishers who adapt their vessels and 
their techniques for one species or group of species may have to 
travel further to catch those fish, expending more fuel. And when 
stocks move out of U.S. waters, our fishers must compete with 
other countries for fish they used to have exclusive access to. Re- 
member that this area from North Carolina to Maine is a $1.7 bil- 
lion a year landings industry. 

Coral reefs comprise some of the most beautiful and diverse eco- 
systems on earth. They also spur nearly $17 billion in tourism 
spending and $250 million a year in commercial fishing. They also 
provide coastal protection from strong ocean currents, waves and 
hurricanes. 

Small algae live inside corals and provide food and energy for the 
corals through photosynthesis. When these microbes are stressed 
by heat, they often die and are expelled, leaving corals to starve. 
For the last 30 years, detailed surveys of this process, called coral 
bleaching, have been accompanied by surface and satellite tem- 
perature data. Using these data, researchers track the conditions 
that lead to coral bleaching. In Florida and U.S. Caribbean reefs. 
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those closest to my home, heat stress has nearly doubled during 
the last decade, accompanied by severe coral bleaching events. 

Sea surface temperature increases of 2 degrees Fahrenheit per 
decade have been accompanied by losses of viable coral reef be- 
tween 5.5 percent and 9.2 percent per year. Western Atlantic reefs 
have the highest percentage affected by bleaching of any reefs 
worldwide. 

Humans are part of the ecosystem as well. Florida is very flat 
and low. Our 9 million population is heavily concentrated along our 
coasts. Miami, the seventh largest city in the Country, the Florida 
Keys, coastal and inland portions of Broward County, the Florida 
Everglades and Fort Lauderdale are all less than two feet in ele- 
vation. 

In the last 50 years, Florida has seen between five and eight 
inches of sea level rise. Our civic infrastructure, roads, storm sew- 
ers, water supplies, power grids, is already seeing the impact of sea 
level rise. Drainage systems are not working in many areas during 
lunar high tides and during storms. The streets of Miami Beach 
are now routinely flooded during peak high tide. 

During storm surges, sea water moves into storm sewer systems 
and pushes water inland, actually causing sea water fountains up 
to a mile inland. Future sea level rise of only six more inches, fore- 
cast as early as 2030, would cripple half of the areas flood control 
infrastructure. It is a major economic impact. 

But the sea level rise problem in Florida is not restricted to inun- 
dation. As the sea level rises, it intrudes into our very porous lime- 
stone and pushes fresh water up and out. Right now, many wells 
for South Florida communities are close to the current boundary of 
salt water intrusion and cities are already spending millions to up- 
grade their storm water systems and to moving their drinking 
wells westward. This will only be a temporary solution as sea lev- 
els rise. 

Members of the Committee, these impacts are already affecting 
our economy substantially and will continue to do so. 

[The prepared statement of Ms. Leinen follows:] 
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EXECUTIVE DIRECTOR OF HARBOR BRANCH OCEANOGRAPHIC INSTITUTE 
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FLORIDA ATLANTIC UNIVERSITY 

HEARING ON ‘CLIMATE CHANGE: IT’S HAPPENING NOW’ 
COMMITTEE ON ENVIRONMENT AND PUBLIC WORKS 
U.S. SENATE 
July 18, 2013 


Introduction 

Madame Chairwoman and Members of the Committee, thank you for the 
opportunity to speak with you this afternoon. My name is Margaret Leinen and i 
am the Executive Director of Harbor Branch Oceanographic institute and 
Associate Provost of Fiorida Atlantic University, In addition 1 currently serve as 
the President-Elect of the American Geophysical Union. You have heard much 
today about the ways in which the climate is changing and physical evidence of 
those changes. I have been asked to concentrate on changes that we are 
observing in ecosystems or in systems that affect us directly. I will highlight three 
systems: US North Atlantic fisheries, Florida-Caribbean coral reefs, and South 
Florida sea level rise and its impact on shoreline communities. 

Changes in the ranges of US East Coast Fisheries 

US Fisheries are a major industry responsible for over $5.3T in 201 1 
(NMFS, Annual Commercial Landings Statistics, 2011). The east coast from 
North Carolina to Main accounts for $1 .7T of that amount. I’m going to mention 
briefly how this area is being affected by climate change. 

A 2009 study of fishing research vessel survey data collected every spring 
from 1968 through 2007 showed that about half of the 36 different fish species 
studied, many of them commercially important, have been shifting northward 
over the last four decades (Nye, et al. 2009). The study, led by Dr. Janet Nye, 
who is an Assistant Professor at the State University of New York at Stony 
Brook, focused on some of our most important commercial fish species: Atlantic 
cod, haddock, yellowtail and winter flounder, Atlantic herring, as well as several 
less well known species. It covered the entire region from North Carolina to the 
Canadian border. 

Dr. Nye and her colleagues at the Northeast Fisheries Science Center 
also analyzed historic ocean temperature records and long-term processes like 
the Atlantic Multi-decadal Oscillation and the North Atlantic Oscillation dating 
back to 1850 so that they could put recent temperature increases into context. 
Ocean temperatures in the region increased during the 40 years of survey data. 
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In fact, a separate study by the Northeast Fisheries Science Center 
showed that sea surface temperature hit a 150 year high off the US east coast 
from Maine to North Carolina during 2012. They were high from the sea surface 
to the bottom, and east to the edge of the Gulf Stream. While sea surface 
temperatures in this area are generally less than 48°F, they exceeded 51 °F 
during the first half of the year. And bottom temperatures were 1 -2C (2 to 4°F) 
warmer in the Gulf of Maine. While these changes may seem small to us since 
we see large daily changes in temperature, they are statistically significant for the 
oceans, where temperatures are much more stable. 

The 36 species that were studied were chosen because they were 
consistently caught in high numbers during the annual spring trawl survey. This 
is the longest time series of standardized fishery population data. 

The researchers looked at where the fish were caught and their total 
population weight in each year of the survey. For each fish stock, the estimated 
the center of abundance as well as the average depth of the stock, the area that 
the stock occupied, and the average temperature at which the stock was found. 
They took into account natural cycles of ocean temperature and changes in 
fishing activity. 

Nye and her colleagues found that 10 of the 36 stocks had significantly 
expanded their range while 12 had significantly reduced it. 17 of the stocks 
moved the increasingly greater depths with time, 3 moved shallower. But the 
temperature at which each stock was found did not change over time, suggesting 
that the fish are moving to remain within their preferred temperature range. Some 
of the stocks nearly disappeared from US waters as they moved further offshore. 
Studies completed last year 

(http://www.nefsc.noaa.gov/ecosys/advisory/current/advisory.html), show that the 
northward shift of the fish stocks has continued. 

Changes in ocean temperatures and the timing and strength of spring and 
fall phytoplankton blooms that provide food for the fish stocks have the potential 
to affect the spawning success and/or the amount of food available. In fact parts 
of this regions were declared a fisheries disaster during the first six months of 
2012 because stocks of cod, haddock and flounder are not rebuilding in spite of 
the fact that fishers have been adhering to tough quotas. 

These changes have implications for our fisheries, as well as the fish 
themselves. The changes mean that fishers who have adapted their vessels and 
gear for one species or group of species, may have to travel further to catch 
those fish - expending more fuel. Some stocks have moved out of US waters, 
meaning that our fishers will have to compete with fishers from other countries for 
the fish that they used to have exclusive access to. Remember that this is a 
$1 .7T industry. 
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Increasing extent and number of Coral bleaching events on Florida and 
Caribbean reefs 

Coral reefs comprise some of the most beautiful and diverse ecosystems 
on earth. They are also important economically. US Coral reefs spur near $17B 
in tourism spending with 45M tourist visits annually to US reefs. They are 
responsible for $247M in commercial fishing (NMFS, Annual Commercial 
Landing Statistics, 2011). And coral reefs provide coastal protection from strong 
ocean currents, waves, and hurricanes. I am going to focus my remarks on 
Florida and US Caribbean reefs, those closest to my home. 

As you may know, small symbiotic algae live inside corals and provide 
food and energy for the corals through photosynthesis. When these symbiotic 
organisms are stressed by heat they often die and are expelled leaving the corals 
to starve. Because these algae are responsible for the color of the corals, the 
corals look white or ‘bleached’ and these events are called ‘coral 
bleaching’. Both the intensity and duration of heat waves infiuence coral stress 
responses and bleaching. A weeklong spike in temperature at 4‘"C (7‘’F) above 
the average summer maximum temperature can lead to widespread coral 
bleaching. Likewise just a 1 “C (2‘’F) increase that continues for 4 weeks can 
result in prolific coral bleaching. Bieaching events that persist for weeks or 
months usually lead to extensive coral mortality. 

For the past 30 years detailed surveys of coral bleaching have been 
accompanied by discrete sea surface temperature data. Using sateiiite sea 
surface temperature data and in situ temperature data, NOAA tracks the sea 
surface conditions that couid lead to coral bleaching. As compared to the 
previous 15 years, this heat stress in the Caribbean has nearly doubled in the 
last decade, accompanied by severe coral bleaching events (Eakin, 2007). The 
Caribbean/Florida region has shown sea surface temperature increases of about 
rC (2°F) per decade (Chollett, et al., 2012) concurrent with losses of viable coral 
reef area of between 5.5% and 9.2% per year (Cote et al, 2005; Gardner, et al., 
2001). Western Atlantic reefs have the highest percentage area affected by 
bleaching of any reefs worldwide. 

Numerous studies have documented increases in coral disease 
abundance and associated coral mortality during elevated summer temperatures 
(e.g. Voss and Richardson 2006, Jones et al. 2004). Like coral bleaching, the 
duration of high temperature anomalies can impact disease abundance and 
severity (Bruno et al. 2007, Ruiz-Morenol et al. 2012). Thermal stress is known 
to both compromise coral Immunity (Harvell et al. 2009, Mydiarz et al. 2010) and 
increase the growth rates of certain coral pathogens (Ward et al. 2007). 

Superimposed on the increasing temperature of Florida/Caribbean region 
have been extreme events, like those of 1997-1998 (which was also an El Nino 
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year) and 2005 (which was not an El Nino or La Nina year). 2005 had the 
warmest regionally averaged Caribbean sea-surface temperatures recorded in 
the last 150 years. 90% of the reefs in the US Virgin Islands experienced 
bleaching, and many of these coral experienced secondary disease infections. 
Overall, coral cover in the USVI was reduced by 60% due to bleaching and 
disease associated mortality (Miller et al. 2009). 

Climate change and associated temperature stress are not the sole 
drivers of coral reef health. Excess nutrients, increased sedimentation, and other 
human influenced factors are known to impact coral reefs. Data suggests that 
the synergistic effects of local stressors can reduce corals thermal tolerance 
limits (Carilli et al. 2009), exacerbating the potential Impacts of climate change on 
coral health. 

Sea level rise 

Humans are part of the ecosystem as well and my last example focuses 
on climate change impacts on coastal communities from sea level rise. Again, I’ll 
focus on the area I know best, South Florida. While this is but one area that will 
be affected, economic analyses indicate that 40% of the economic impact of the 
first foot of sea level rise in the US will be in South Florida (Tebaldi, et al., 2012). 

As you all know, Florida is very flat and very low. We have a large 
population, almost 19 million, and it is heavily concentrated with almost 14 million 
people living along our coast. In South Florida Miami, the 7*^ largest city in the 
country, the Florida Keys, coastal and inland portions of Broward Country, the 
Florida Everglades and Fort Lauderdale are all below 2 feet in elevation. 

Florida has seen 5-8 inches of sea level rise in the past 50 years. Our 
civic infrastructure in South Florida - roads, storm sewers, water supplies, and 
power grids - is already seeing the impact of sea level rise. Although sea level 
has only risen these few inches in 50 years, that rise has been sufficient to 
prevent drainage systems from working during lunar high tides and during 
storms. The streets of Miami Beach are now routinely flooded at peak high tide. 
The addition of storm surges to these higher sea levels means that drainage 
systems no longer work reliably causing seawater to move into storm sewer 
systems and force water inland. Several flood gates are unable to discharge 
storm water at their full capacity during high tides. Future sea level rise of only 6 
more inches - forecast as early as 2030 - would cripple half of the areas flood 
control infrastructure. 

But the sea level rise problem in Florida is not restricted to inundation. 

Very porous limestone underlies most of Florida. As sea level rises, salt water 
intrudes into the limestone and pushes freshwater up and out of the limestone. 
The Biscayne limestone aquifer provides much of the freshwater to the coastal 
region of the southern east coast of Florida. It has been affected by saltwater 
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intrusion and will be subject to further intrusion. Many wells for south Florida 
communities are close to the current boundary of saltwater intrusion. The City of 
Hallandale Beach is already spending $16M to upgrade their storm water system 
and to move the city’s entire drinking water supply westward. This will only be a 
temporary solution as sea level continues to rise. 

This south Florida coastal ecosystem, of which people are so much a part, 
is already seeing the impact of climate change in the rate of sea level rise, as the 
thermal expansion of ocean waters with their warming is a major component of 
the sea level rise we are already seeing. 
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September 20, 2013 

Response to question posed by Senator Barbara Boxer trom Dr. 
Margaret Leinen, Executive Director of Harbor Branch Oceanographic 
Institute and Associate Provost for Marine and Environmental Initiatives, 
Florida Atlantic University: 

Question: Dr. Leinen, your testimony discusses the climate change 
impacts already occurring in Florida. If we fail to reduce carbon 
pollution and it continues as projected, what does the scientific 
evidence indicate Southern Florida will look like in 2050. 


Answer: 

In 201 1, The Southeast Florida Regional Climate Change Compact 
gathered lead sea level rise experts for a series of meetings to identity 
a key set of sea level rise projecfions for the region, through 2060. The 
following is a graphic that shows the estimates agreed upon which are 
based on the USACE methodology and NOAA sea level data. 
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Current measurements of sea level rise in the South Florida region are 
about 0.38 cm/year. The rate of sea level rise is projected to increase 
to 0.45-1.25 cm/year between now and 2050. The difference between 
the current rate and the increased rate would cause between 4 and 
18 inches of additional sea level rise by 2050. While the total projected 
sea level rise seems modest, these projections suggest significant 
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impacts for much of Southeast Florida. In Broward, Miami Dade, and 
Monroe counties, sea level rise impacts are already being felt today, 
and the future will bring additional challenges. This region is uniquely 
vulnerable because the land is at low elevations and composed of 
porous limestone. As mean sea level increases, the foundation upon 
which high tide and storm surge build is also increased. Extreme 
weather and tides will continue to move further inland and lead to 
temporary flooding as well as permanent inundation. 

It is important to recognize that even the current rates of sea level rise 
will be challenging to South Florida. Miami, the 7 ^'^ largest city in the 
country, the Florida Keys, coastal and inland portions of Broward 
Country, the Florida Everglades and Fort Lauderdale are all below 2 
feet in elevation. Thus the current rate of increase will affect a large 
area, including millions of people along the southeast coast of Florida 
in Miami, Fort Lauderdale, Boca Raton and Palm Beach and their 
suburbs. 

In the Florida Keys (Monroe County), a two foot (0.6 m) rise in sea level 
would inundate about 70% of the total land surface, 1 7 % of the 
population, and 12% of real-estate property (Zhang, 201 1). A similar rise 
in Broward County would cause 33 km^ of land to dip below sea level, 
about 30,000 people to be displaced, and $15 billion of potential losses 
in property value. In Miami Dade County, 1 1% of the land is already 
below sea level. Most of this land is located in Everglades National 
Park (Zhang, 201 1). Along with changes in vegetation patterns, SLR 
threatens 21 rare coastal species in Everglades National Park (Noss, 
2011 ) 

Studies of the paths of inundation show that streets in coastal 
communities will flood first, rendering storm sewers and other flood 
control infrastructure useless. Already streets in areas of Miami and Fort 
Lauderdale flood during lunar high tides and storms. These coastal 
communities are already making plans to modify flood control systems. 
Only 3-6 inches of sea level rise - which could occur by 2030 -would 
cripple half of the area's flood control infrastructure. The addition of 
another 12 inches by 2050 would severely impact more of the region's 
transportation and flood control infrastructure. Municipalities in South 
Florida, already having to plan for adaptation to sea level rise, have 
been told by the US Army Corps of Engineers to plan for 2 feet of sea 
level rise by the end of the century. That will mean that by 2050, 
substantial areas of Miami Beach, as well as all of the coastal area of 
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Fort Lauderdale, Boca Raton and Palm Beach would be underwater 
by 2050. 

While the points above relate to average conditions, we all know that 
South Florida is in the path of tropical storms and hurricanes regularly. 
The storms, in addition to their wind damage, cause very substantial 
storm surges. Southeast Florida's beaches experienced a substantial 
erosion last November during Superstorm Sandy. Part of Route Ai A in 
Fort Lauderdale was washed away and the highway has been 
reduced from 4 lanes to 2 lanes since. 

In addition to this inundation. Southeast Florida will experience major 
impacts to its fresh water supply. The rock underlying South Florida is 
porous calcium carbonate formed in the geologic past from coral reef 
deposits. Seawater infiltrates the porous rock and, as sea level rises, 
pushes fresh water up and out of the rock. As sea level rises, the 
subsurfasce boundary between fresh and saltwater is projected to 
move miles further inland and to move upward. Thus, municipalities will 
need to move their fresh water wells westward, to avoid 
contamination of drinking water with salt water. Saltwater intrusion is 
evident in Hallandale Beach, where 6 out of 8 wells have been closed 
as a result. As we struggle to maintain a freshwater supply in the dry 
season, we will face new challenges in the wet season, such as inland 
flooding. Drainage from gravity-driven flood control structures is 
compromised by rising seas when the sea level exceeds the canal 
height. 

In summary, with higher rates of sea level rise South Florida will be 
smaller in area - with some of fhe mosf valuable real estate in the US 
inundated. In addition, the remaining land will experience lunar high 
tide and storm surge flooding of sfreefs and transportation corridors, 
substantial further destruction of flood control mechanisms, and higher 
risk of tropical storm and hurricane inundation and destruction. 

There are many adaptation efforts currently under study by the Florida 
Climate Institute, Southeast Florida Regional Climate Compact, and 
other groups. As more innovative strategies for planning and 
development increase our resilience, we can be prepared for the 
future threats of sea level rise. 

Noss, R. F. (201 1 ). Between the devil and the deep blue sea: Florida's 
unenviable position with respect to sea level rise. Climatic 
Change, 107(1-2), 1-16. 
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Zhang, K. (2011). Analysis of non-linear inundation from seo-level rise 
using LIDAR data: a cose study for South Florida. Climatic 
Change, 106(4), 537-565. 

Zhang K, Dittmar J, Ross M, Bergh C (201 1) Assessment of sea level rise 
impacts on human 

population and real property in the Florida Keys. 

Contributor; Keren Bolter 


Response to question posed by Senator Sheldon Whitehouse from Dr. 
Margaret Leinen, Executive Director of Harbor Branch Oceanographic 
Institute and Associate Provost for Marine and Environmental Initiatives, 
Florida Atlantic University: 

Question: Dr. Leinen, can you comment further, or provide additional information, 
on the potential for ocean acidification to disrupt entire food chains and how ocean 
monitoring and observing infrastructure plays a role in better understanding possible 
consequences? 

Ocean acidification, the increase in the hydrogen ion concentration 
or pH of the oceans that has been observed over the past 
approximately 25 years, is of concern for several reasons. First, many 
marine organisms, like corals, oysters and clams, make skeletal material 
out of calcium carbonate (CaC03). As acidity increases, the 
saturation of calcium carbonate in seawater decreases and it is more 
difficult for organisms that make skeletal material out of calcium 
carbonate to form this skeletal material. Second, the ability of 
organisms to carry out some physiological processes can be 
dependent on the pH of the water in which they live. The chemistry of 
the first process is well known and we understand that CaC03- 
secreting organisms will all be affected, but we do not know the exact 
rate or extent to which they will be affected. The second impact - on 
other physiological processes - is less well known and is being explored 
through laboratory and field experimental research. 

We know that ocean acidification is already affecting the viability of 
shellfish larvae (e.g.. Miller et al 2009) and increases the stress on corals. 
But further decline of either is not projected to ‘disrupt entire food 
chains'. 
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It has been suggested, however, that ocean acidification could disrupt 
food chains if it affected carbonate-secreting organisms lower down in 
the food chain on which other organisms depend (e.g., Fabry et al, 
2008). Researchers have expressed concern about the impact of 
ocean acidification on pteropods, microscopic marine snails that 
make their shells from calcium carbonate. We know that these 
organisms are being affected by ocean acidification. For example, 
their shells are becoming thinner (ref) and laboratory studies show that 
the shells dissolve when waters are acidified. These organisms are 
important food resources organisms higher in the food chain in the 
North Atlantic (ref.j. Pteropods are critical for many ocean ecosystems 
because they are present in large masses that can easily be found 
and eaten by fish. Gretchen Flofmann, a University of California (Santa 
Barbara) biologist and ocean-acidification expert was quoted as 
saying: 'They’re small, but carry an enormous amount of nutrition and 
are eaten even by very big fish. If you're in the Antarctic and see a 
beautiful emperor penguin, it exists by eating fish under the sea ice. 
And those fish eat pteropods." 

There is no evidence that ocean acidification has affected the food 
web yet, but if conditions continue to lower pH and if pteropods 
respond linearly to that acidification, and if they could not survive 
without their shells, this portion of the food chain could be eliminated. I 
am not aware of an organism for which pteropods are the only 
acceptable food and that would be wiped out as a result, but the 
elimination of this portion of the food chain would force organisms to 
see alternate food. We do not know how readily organisms further up 
the chain would switch foods. 

Another type of micro-organism that makes skeletal material out of 
calcium carbonate is foraminiferans. We have evidence that these 
microscopic organisms have shell weights that are 30-35 % lower than 
weight of shells of the same species that formed thousands of years 
ago before waters became more acidic (Moy et al, 2009). 
Coccolithophorid plankton also make shelly structures out of 
carbonate. 

Because seawater in the Antarctic already has low carbonate 
concentrations due to its cold temperature, projections suggest that 
seawater there could be acidic enough to dissolve the shells of 
calcifying plankton in the wintertime. Since many important species of 
plankton go through larval development stages in winter, this would be 
an important impact and could have an impact on the food web. 
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Other keystone species attected by ocean aciditication are those 
living on the sea tioor. These benthic organisms, such as corals and 
calcitied algae that produce the structure, sands and cement for cold 
and warm-water reefs, are also in danger of dissolving from ocean 
acidification. These reefs create important habitats for fish and hold 
within its realm some of the highest biodiversity in the world's oceans. 


Initial studies of other physiological reactions to ocean acidification in 
organisms near the base of the food chain suggest that acidification 
can affect photosynthetic ability. Some of these effects enhance 
productivity, others change the rate of uptake of nutrients in ways that 
could affect the nutritional value of the plankton (e.g.. Sterner and 
Elser, 2002). 

If ocean acidification were capable of either removing phytoplankton 
or zooplankton species or groups of species that form an important 
food resource, they could disrupt food chains. Likewise, physiological 
changes in growth rate or changes in community structure of 
phytoplankton due to physiological changes in important species or 
groups of species also hold potential to disrupt food chains. 

In addition to the direct "acid effects” on organisms with 
calcified structures under ocean acidification, there are indirect 
effects of elevated ocean CO 2 on large ocean fish, such as tuna, and 
other species critical to open-ocean fisheries. These large fish require a 
high rates of oxygen intake. As they speed through the oceans they 
take up large amounts of oxygen to support their high metabolic rates. 
In doing so, they also take up CO 2 gas. If CO 2 is taken up in too high of 
concentration, however, the fish can suffer from hypercapnia, a 
condition where there is too much carbon dioxide (CO 2 ) in the blood. 

Ocean monitoring and observing infrastructure plays a critical role in 
understanding both the acidification process and the impact of the 
process. Observing systems have already been important to be able 
to predict upwelling of low pH water onto the coastal zone in the 
Pacific Northwest so that sensitive larval shellfish can be removed from 
harms way. But these systems are critical to our understanding of the 
progress of acidification: where it is happening most quickly or most 
extensively. They are also key to our ability to determine where low pH 
water will be transported and how it will affect coral and shellfish 
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systems of immediate economic important, as well as its potential for 
larger scale impact. 

These systems also allow us to study the planktonic ecosystems of the 
open Pacific at the same time that we measure the pH so that we can 
begin to determine the degree to which the systems are responding to 
pH changes and the potential for disruption in the future. 
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Senator Whitehouse. Thank you very much, Dean Leinen. 

The Committee will stand in recess for five, 7 minutes subject to 
the call of the Chair, shall we say, while we go and do our vote. 
And then we will reconvene. 

[Recess.] 

Senator Whitehouse. 

[Presiding] The hearing will return to order. 

We now have Dr. Roger Pielke. I have pronounced it correctly, 
I see, by your head nodding. 

Mr. Pielke. You got it. That is correct. 

Senator Whitehouse. And then, after that. Dr. Spencer. 

Please proceed. Dr. Pielke. 

STATEMENT OF ROGER PIELKE, JR., PROFESSOR, CENTER 

FOR SCIENCE AND TECHNOLOGY POLICY RESEARCH, UNI- 
VERSITY OF COLORADO 

Mr. Pielke. Thank you to the Senators and to the Committee for 
having me give this testimony today. 

I started working on extreme weather and climate in 1993 at the 
National Center for Atmospheric Research when I started a post- 
doc position. I am currently Professor of Environmental Studies at 
the University of Colorado. 

Now, I am going to give you seven what I call take home points. 
And it is important to emphasize that each of these points are con- 
sistent with what has been reported by the Intergovernmental 
Panel on Climate Change, the U.S. Global Change Research Pro- 
gram and the broader peer-reviewed literature. In fact, I find is 
fascinating that I am the ninth witness out of 10 and I am the first 
one to invoke the Intergovernmental Panel on Climate Change at 
a hearing on climate change. 

Here are my seven points. 

First, it is misleading and just plain incorrect to claim that disas- 
ters associated with hurricanes, tornadoes, floods or drought have 
increased on climate time scales either in the United States or 
globally. It is further incorrect to associate the increase in costs of 
disasters with the emission of greenhouse gases. 

Second point. Globally, weather-related losses have not increased 
since 1990 as a proportion of GDP. They have actually decreased 
by about 25 percent. And insured catastrophe losses have not in- 
creased as a proportion of GDP since 1960. 

Hurricanes, point three, hurricanes have not increased in the 
U.S. in frequency, intensity or normalized damage since at least 
1900. The same holds for tropical cyclones globally since at least 
1970 when we have good data. 

Fourth, floods have not increased in the U.S. in frequency or in- 
tensity since at least 1950 and, remarkably, flood losses as a per- 
centage of U.S. GDP have dropped by 75 percent since 1940. 

Fifth, tornadoes have not increased in frequency, intensity or 
normalized damage since at least 1950 and there is some evidence 
to suggest they have actually declined. 

Sixth, drought has, and here I quote the IPCC, for the most part 
become shorter, less frequent and covered a smaller portion of the 
U.S. over the last century. Globally, and I quote from a recent 
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paper in Nature, there has been little change in drought over the 
past 60 years. 

Seventh, now this, these trends being the case, it is nonetheless 
a fact that the absolute costs of disasters will increase significantly 
in coming years no matter what you think about climate change or 
the human role in it simply due to greater wealth and populations 
exposed in locations that are prone to extremes. So, disasters will 
continue to be an important focus of policy irrespective of how cli- 
mate change evolves. 

Now, let me say I have a few statements in addition to these 
kind of factual scientific ones and, as we have seen this morning, 
because the issue is so deeply politicized, there are a few points to 
make so that my testimony is not misconstrued. 

First, humans do influence the climate system in profound ways 
including through the emission of carbon dioxide from the combus- 
tion of fossil fuels. And I would point you to the first working group 
report from the IPCC, Intergovernmental Panel on Climate 
Change, for discussion of that. 

It is true that researchers have detected and in some cases at- 
tributed a human influence in measures of climate extremes that 
go beyond those few that I just mentioned, specifically surface tem- 
peratures and precipitation trends. 

The inability to detect and attribute changes in hurricanes, 
floods, tornadoes and drought does not mean that human-caused 
climate change is not real or of concern. It does mean, however, 
that some activists, politicians, journalists, corporate and govern- 
ment agency representatives and even scientists who should know 
better have made claims that are just unsupportable based on evi- 
dence in research. 

It is my view that such false claims undermine the credibility of 
arguments for action on climate change and, to the extent that 
these false claims confuse those who are making decisions related 
to extreme events, they could, in fact, lead to poor decisionmaking. 

Now, a considerable body of research projects that in the future 
various extremes may, in fact, become more frequent or intense as 
a direct consequence of the human emissions of carbon dioxide and 
other greenhouse gases. There are exceptions. The IPCC suggests 
that winter storms may become less likely. 

Our research, and that of others, suggests that assuming that 
these projections are correct, just taking them as true projections 
of the future, it would be many decades, perhaps longer, before the 
signal of human-caused climate change can be detected in the sta- 
tistics of hurricanes. Now, to the extent that the statistical prop- 
erties of other phenomena like floods, tornadoes and droughts are 
the same, that conclusion will hold. 

Let me conclude by emphasizing that what I have reported to 
you today is consistent with what has been reported by the Inter- 
governmental Panel on Climate Change. And in my written testi- 
mony, I have included direct quotes from that. This is mainstream 
science. It should not be controversial. It is supported by peer-re- 
viewed research and I hope that it is of some use. 

Thank you very much. 

[The prepared statement of Mr. Pielke follows:] 
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STATEMENT OF DR. ROGER PIELKE, JR. 
to the COMMITTEE ON ENVIRONMENT AND PUBLIC WORKS 
of the UNITED STATES SENATE 

HEARING on CLIMATE CHANGE: IT’S HAPPENING NOW 
18 July 2013 


Short Biographical Note 

My academic degrees are in mathematics, public policy and political science. 1 began studying 
extreme weather and climate in 1993 at the National Center for Atmospheric Research in 
Boulder, CO. Over the past 20 years 1 have collaborated with researchers around the world to 
publish dozens of peer-reviewed papers on hurricanes, floods, tornadoes, Australian bushfires, 
earthquakes and other subjects related to extreme events. Since 2001, I have been a professor of 
environmental studies at the University of Colorado. A longer bio can be found as an appendix to 
this testimony. My views on climate policy and politics, not discussed in this testimony, can be 
found in my recent book, The Climate Fix (Basic Books, 2011). 

Take-Home Points 


• It is misleading, and just plain incorrect, to claim that disasters associated with hurricanes, 
tornadoes, Hoods or droughts have increased on climate timescales either in the United States 
or globally.' It is further incorrect to associate the increasing costs of disasters with the 
emission of greenhouse gases. 

• Globally, weather-related losses ($) have not increased since 1990 as a proportion of GDP 
(they have actually decreased by about 25%) and insured catastrophe losses have not 
increased as a proportion of GDP since 1960. 

• Hurricanes have not increased in the US in frequency, intensity or normalized damage since 
at least 1900. The same holds for tropical cyclones globally since at least 1970 (when data 
allows for a global perspective). 

• Floods have not increased in the US in frequency or intensity since at least 1950. Flood losses 
as a percentage of US GDP have dropped by about 75% since 1940. 

• Tornadoes have not increased in frequency, intensity or normalized damage since 1950, and 
there is some evidence to suggest that they have actually declined. 

• Drought has “for the most part, become shorter, less frequent, and cover a smaller portion of 
the U. S. over the last century.’’^ Globally, “there has been little change in drought over the 
past 60 years.”’’ 

• The absolute co.sts of disasters will increase significantly in coming years due to greater 
wealth and populations in locations exposed to extremes. Consequent, disasters will continue 
to be an important focus of policy, irrespective of the exact future course of climate change. 

To avoid any confusion 

Because the climate issue is so deeply politicized, it is necessary to include several statements 

beyond those reported above. 


‘ The IPCC defines climate timescale,s to be 30-50 years and longer. 

This quote comes from the US Climate Change Science Program’s 2008 report on extremes in North 
America, 

’ Sheffield et al. in Nature, httD:/Avww.nature.com/nature/ioumal/v491/n7424/full/naturel I575.hlml 
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• Humans influence the climate system in profound ways, including through the emission of 
carbon dioxide via the combustion of fossil fuels."' 

• Researchers have detected and (in some cases) attributed a human influence in other 
measures of climate extremes beyond those discussed in this testimony, including surface 
temperatures and precipitation. 

• The inability to detect and attribute changes in hurricanes, floods, tornadoes and drought does 
not mean that human-caused climate change is not real or of concern. 

• It does mean however that some activists, politicians, journalists, corporate and government 
agency representatives and even scientists who should know better have made claims that are 
unsupportable based on evidence and research. 

• Such false claims could undermine the credibility of arguments for action on climate change, 
and to the extent that such false claims confuse those who make decisions related to extreme 
events, they could lead to poor decision making. 

• A considerable body of research projects that various extremes may become more frequent 
and/or intense in the future as a direct consequence of the human emission of carbon 
dioxide,’ 

• Our research, and that of others, suggests that assuming that these projections are accurate, it 
will be many decades, perhaps longer, before the signal of human-caused climate change can 
be detected in the statistics of hurricanes (and to the extent that statistical properties are 
similar, in floods, tornadoes, drought)." 

The remainder of this written testimony provides data and references to support the claims made 

in the “take-home points” above. The “take-home points” are broadly supported by peer-reviewed 

research, US governmental assessments of climate science and the recent report of the 

Intergovernmental Panel on Climate Change in its Special Report on Extreme Events (IPCC 

SREX 2012).’ 

Global Weather-Related Disaster Loss ($1 Trends 

What the IPCC SREX (2012) says; 

• “There is high confidence, based on high agreement and medium evidence, that 
economic losses from weather- and climate-related disasters have increased” 

• “There is medium evidence and high agreement that long-term trends in 
normalized losses have not been attributed to natural or anthropogenic climate 
change” 


^ See, e.g., Contribution of Working Group I to the Fourth Assessment Report of the Intergovernmental 
Panel on Climate Change, 2007, Solomon, S., D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt, M. 
Tignor and H.L. Miller (eds.) Cambridge University Press, Cambridge, United Kingdom and New York, 
NY, USA. 

’ There are exceptions, for instance, the IPCC SREX (2012) concludes of winter storms, “There is medium 
confidence that there will be a reduction in the number of extratropical cyclones averaged over each 
hemisphere.” 

" Crompton, RP, RA Pielke and KJ McAneney (2011), Emergence timescales for detection of 
anthropogenic climate change in US tropical cyclone loss data. Environ. Res. Lell, 6 (1) doi: 
10.1088/1748-9326/6/1/014003 

’ IPCC SREX (2012) refers to IPCC, 2012. Managing the Risks of Extreme Events and Disasters to 
Advance Climate Change Adaptation, Field, C.B.. V. Barros, T.F. Stocker, D. Qin, D.J. Dokken, K.L, Ebi, 
M.D. Mastrandrea, K.,1. Mach, G.-K. Plattner, S.K. .Allen, M. Tignor, and P.M. Midgley (Eds.) Cambridge 
University Press. 
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• “The statement about the absence of trends in impacts attributable to natural or 
anthropogenic climate change holds for tropical and extratropical [winter] storms 
and tornadoes” 

• “3'he absence of an attributable climate change signal in losses also holds for 
flood losses.” 

What the data says: 

1. Globally, weather-related losses have not increased since 1990 as a 
proportion of GDP (they have actually decreased by about 25 %). 


Global Weatiier-Reiated Disaster Losses 
as a Proportion of Global GDP: 19^-2012 


0.60% 



0,(K)% 




Figure 1. Global weather-related disasters as a proportion of global GDP, 1990-2012. Source of 
loss data: Munich Re.® Source of GDP data: United Nations.’ 

2. Insured catastrophe losses have not increased as a proportion of GDP since 
1960. 
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Figure 2. Global insured catastrophe loss as a percentage of global GDP. Source: Aon Benfield.^® 


^ http://www.niunichrexom/en/reinsurance/business/non- 
life/georisks/natcatservice/great natural catastrophes.asox 
^ http://unstats.un.org/unsd/snaama/dnlljst.asp 

http://thoijghlleadershiD.aonbenfleld.com/Documents/20I3QlQ3 reinsurance market outlook extemal.pdf 
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Note: The peer-reviewed literature on this subject is extensive and robust. Neumayer and Barthel 
(201 1), in a study conducted at the London School of Economics and supported financially by 
Munich Reinsurance conclude: 

“[Bjased on historical data, there is no evidence so far that climate change has increased 
the normalized economic loss from natural disasters.”" 

Hurricanes 


What the IPCC SREX (2102) says: 

• “Low confidence in attribution of any detectable changes in tropical cyclone activity to 
anthropogenic influences.” 

What the data says: 

3. Hurricanes have not increased in the US in frequency, intensity or 
norma lized damage since at least 1900. 

us Hurricane Landfatts; 1900-2012 i 


7 

Source; NOAA 



Figure 3a. Number of landfailing US hurricanes from 1900-2012. The red line shows the linear 
trend, exhibiting a decrease from about 2 to 1.5 landfalls per year since 1900. Source: NOAA.'^ 


Unlt9<l StAt«s Hurricane Power Di&aipatlon ln<dex 
HurFlc*r>«» mn<S poat'Tropic«i KurricAne Force - fOOO to 20t2 



Figure 3b. Intensity of US hurricanes at landfall, 1900-2012 (measured as the summed power 
dissipation for each year). The heavy black line shows the linear trend. Source NOAA, figure 
courtesy Chris Landsea, NOAA/NHC. 


Neumayer, E, and F. Barthel. 2011. Normalizing Economic Loss from Natural Disasters: A Global 
Analysis, Global Environmental Change, 21:13-24 
http:/7ww\v. aoml.noaa.gov/hrd/hurdat/All U.S. Hurricanes.html 
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Figure 3c. Normalized US hurricane damage 1900-2012, estimated total damage if each past 
hurricane season occurred with 2012 levels of development. After Pielke et al. 2008.'^ Note that 
the figure includes Superstorm Sandy (2012) in gray and placeholders for the three other post- 
tropical cyclones of hurricanes which made landfall in 1904, 1924 and 1925. 

4. There are no significant trends (up or down) in global tropical cyclone 
landfalls since 1970 (when data allows for a comprehensive perspective), or 
in the overall number of tropical cyclones. 


Global Tropical Cyclorte Landfalls; 1970-2012 



■ Category 1,2 ■ Category 3. 4, S 


Figure 4a. Global tropical cyclone (called hurricanes in the North Atlantic) landfalls, 1970-2012, 
after Weinkle et al. 2012.'“ 

Pielke, Jr,, R.A., J. Gratz, C.W. Landsea, D. Collins, M. Saunders, and R. Musulin (2008), Normalized 
Hurricane Damages in the United States: 1900-2005. Natural Hazards Review 9:29-42. Data updated to 
20 1 2 values using the IC AT Damage Estimator: httD://www.icatdamageestimator.com 

Weinkle, J, R Maue and R Pielke (2012), Historical Global Tropical Cyclone Landfalls. Journal of 
Climate, 25:4729-4735 
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Figure 4b . Total count of tropical cyclones of tropical storm (top curve) and hurricane strength, 
i2-month running sums 1970 through June 30, 2013. Figure courtesy Ryan Maue.'* 

Floods 


What the IPCC SREX (2012) says: 

• “There is limited to medium evidence available to assess climate-driven observed 
changes in the magnitude and frequency of floods at regional scales” 

• “there is low agreement in this evidence, and thus overall low confidence at the global 
scale regarding even the sign of these changes..” 

What the data says: 

5. Floods have not increased in the US in frequency or intensity since at least 
1950. 



Figure 5. One measure of flood frequency from the USGS, percent of US stream guages above 
“bankfull streamflow.” I’he USGS explains; “The bankfull strearaflow is defined as the highest 
daily mean streamflow value expected to occur, on average, once in every 2.3 years.”’*’ 


After Maue, R. N. (2011), Recent historically low global tropical cyclone activity. , Geophys. Res. Letts. 
38:L14803,doi:10.1 029/20 1 1 GL0477 1 1 . 
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6. Flood losses as a percentage of US GDP have dropped by about 75yo since 
1940. 


US Flood Damage as Proportion of GDP (2012$) 

0.8% r - 



Figure 6. US flood losses as a percentage of US GDP. Annual flood losses have decreased from 
about 0.2% of US GDP to <0.05% since 1940. Flood loss data from NOAA HIC: 
http://www.nws.noaa.gov/hic/ GDP data from 0MB: 

http://www.whitehouse.gov/sites/default/files/omb/budget/fv2014/assets/histl0zl.xl5 '^ 

Note: A 2005 peer-reviewed paper examined flood trends around the world and concluded: 
“observations to date provide no conclusive and general proof as to how climate change affects 
flood behaviour.”'* 

Tornadoes 

What the IPCC SREX (2012) says: 

• “There is low confidence in observed trends in small spatial-scale phenomena such as 
tornadoes and hail” 

What the data says: 

7. Tornadoes have not increased in frequency, intensity or normalized damage 
since 1950, and there is some evidence to suggest that they have actually 
declined. 


Xiaodong Jian, David M. Wolock, Harry F. Lins, and Steve Brady, Streamflow of 2012 — Water Year 
Summary, U.S. Geological Survey, Reston, Virginia, May 2013. 

After Downton, M., J.Z.B. Miller, and R. A. Pielke, Jr. (2005), Reanalysis of the U.S. National Flood 
Loss Database. Natural Hazards Review 6:13-22 

'* Kundzewicz, Z.W„ D. Graczyk, T. Maurer, I. Przymusinska, M. Radziejewski, C. Svensson and M. 
Szwed, 2005(a);Trend detection in river flow time-series: 1. annual maximum flow. Hydrol Sci. J., 50:797- 
810. 
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U.S. Annual Count of Ef-1+ Tornadoes, 19S4 titrough2012 



Figure 7a. Count of US tornadoes of at least EFl strength, 1954-2012. 

Source: NOAA, http://www.ncdc.noaa.gov/oa/climate/severeweather/tomadoes.html 


U.S. Annual Count of Strong to Violent Tornadoes (F3+), 1954 through 2012 



Figure 7b. Count of US tornadoes of at least EF3 strength, 1 954-20 1 2. 

Source: NOAA, httD://\vww. ncdc.noaa.gov/oa/climate/severeweather/tomadoes.html 


Normalized US Tornado Damage; 1950-2012 

35000 



Figure 7c. Normalized US tornado damage, estimated total damage if tornadoes of past years 
occurred with 2012 levels of development. After Simmons et al, 2012. Note 2012 estimated.'*’ 


Simmons, KM, D Sutter and R Pielke (2013), Normalized tornado damage in the United States: 1950- 
201 1. Environ. Hazards 12:132-14 
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Drou 2 lit 

What the IPCC SREX (2012) says: 

• “There is medium confidence that since the t950s some regions of the world have 
experienced a trend to more intense and longer droughts, in particular in southern Europe 
and West Africa, but in some regions droughts have become less frequent, less intense, or 
shorter, for example, in central North America and northwestern Australia.” 

• For the US the CCSP (2008)^° says: “droughts have, for the most part, become shorter, 
less frequent, and cover a smaller portion of the U. S. over the last century.”^' 

What the data says: 

8. Drought has “for the most part, become shorter, less frequent, and cover a 
smaller portion of the U. S. over the last century 


US and North Amencan Dimighi Compariston 



Figure 8. Figure 2.6 from CCSP (2008) has this caption: “The area (in percent) of area in severe 
to extreme drought as measured by the Palmer Drought Severity Index for the United States (red) 
from 1900 to present and for North America (blue) from 1 950 to present.” 

Note: Writing in Nature Senevimate (2012) argues with respect to global trends that, “there is no 
necessary correlation between temperature changes and long-term drought variations, which 
should warn us against using any simplifications regarding their relationship.”"^ 


CCSP, 2008: Weather and Climate Extremes in a Changing Climate. Regions of Focus: North America, 
Hawaii, Caribbean, and U.S. Pacific islands. A Report by the U.S. Climate Change Science Program and 
the Subcommittee on Global Change Research. [Thomas R, Karl, Gerald A. Meehi, Christopher D. Miller, 
Susan J. Hassol, Anne M. Waple, and William L. Murray (eds.)]. Department of Commerce, NOAA’s 
National Climatic Data Center, Washington, D.C., USA, 164 pp. 

CCSP (2008) notes that “the main exception is the Southwest and parts of the interior of the West, where 
increased temperature has led to rising drought trends.” 

This quote comes from the US Climate Change Science Program’s 2008 report on extremes in North 
America. 

http://www.nature.comynature/ioumal/v491/n7424/full/491338a.htm} 
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Biography of Roger Pielke Jr. 

Roger Pielke, Jr. has been on the faculty of the University of Colorado since 2001 and is a 
Professor in the Environmental Studies Program and a Fellow of the Cooperative Institute for 
Research in Environmental Sciences (CIRES). Roger's research focuses on science, innovation 
and politics and in 201 1 began to write and research on the governance of sports organizations, 
including FIFA and the NCAA. Roger holds degrees in mathematics, public policy and political 
science, all from the University of Colorado. In 2012 Roger was awarded an honorary doctorate 
from Linkoping University in Sweden and was also awarded the Public Service Award of the 
Geological Society of America. Roger also received the Eduard Bruckner Prize in Munich, 
Germany in 2006 for outstanding achievement in interdisciplinary climate research. At CIRES, 
Roger served as the Director of the Center for Science and Technology Policy Research from 
2001-2007. Before joining the faculty of the University of Colorado, from 1993-2001 Roger was 
a Scientist at the National Center for Atmospheric Research. Roger is a Senior Fellow of the 
Breakthrough Institute, and holds academic appointments at Macquarie University in Sydney, 
Australia and the London School of Economics. He is also author, co-author or co-editor of seven 
books, including The Honest Broker: Making Sense of Science in Policy and Politics 
published by Cambridge University Press (2007). His most recent book is The Climate Fix: 
What Scientists and Politicians Won’t Tell you About Global Warming (2011, Basic Books). 
He is currently working on a book on technology, innovation and economic growth. 
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20 August 2013 


Senator Barbara Boxer, Chairman 
Senator David Vitter, Ranking Member 
US Senate 

Committee on Environment and Public Works 
Washington, DC 20510-6175 


Dear Senators Boxer and Vitter; 

The accompanying two pages contain my responses to the questions posed by Senators 
Whitehouse and Vitter. I have reproduced the questions in italics and my replies are 
offset immediately following each question. 

I am grateful for the opportunity to share some of our research before the committee and 
to provide some replies to questions from members. 


Sincerely, 





Roger Pielke, Jr. 

Professor and Director (as of Sept 1 2013) 

Center for Science and Technology Policy Research 
University of Colorado/C IRES 
Boulder, CO 
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Replies of Professor Roger Pielke, Jr. to Questions from Senate EPW 
21 August 2013 

Questions from Senator Sheldon Whitehouse: 

1) In your written testimony, you stated: 

“It is misleading, and just plain incorrect, to claim that disasters associated with 
hurricanes, tornadoes, floods, or droughts have increased on climate timescales either in 
the United States or globally. It is further incorrect to associate the increasing costs of 
disasters with the emission of greenhouse gases. " 

In your opinion as a science-policy expert, is it also misleading, and Just plain incorrect, 
to claim that man-made global warming is the greatest hoax ever perpetrated on the 
American people? 

PIELKE REPLY: Yes, Both such claims are misleading and incorrect. 

2) Who funds your research currently? Please supply a full list for the record. 

PIELKE REPLY: 1 currently have one active grant. It is a small grant from the 
Nathan Cummings Foundation for a project looking at the role of philanthropy in 
policy and politics (it has nothing to do with climate or extreme events), drawing 
on an engagement model I proposed in my book, The Honest Broker 
(Cambridge University Press, 2007). Also, at the University of Colorado, 1 am a 
Fellow of CIRES (Cooperative Institute for Research in the Environmental 
Sciences) which is a NOAA Joint Institute. 

Questions from Senator David Vitter 

1) Dr. Pielke, as I read Mr. Nutter’s testimony, he appeared to be trying to tell us 
that businesses face a disaster that is happening now. But according to a recent Lloyd’s 
of London survey of almost 600 corporate executives about the risks faced by their 
business, they ranked climate change it32 behind “piracy" hut ahead of “space 
weather. ” High taxation was ranked #1. Regulation was ranked #S. Why do you think 
they placed climate change at #32? 

PIELKE REPLY: Fluman-caused climate change likely ranks low in the Lloyd’s 
2013 Risk Index' because the vast majority of impacts associated with such 
changes that would be of direct concern to global businesses in 2013 are presently 
small or even undetectable at present in the conte.xt of historical climate 
variability, as discussed in my testimony. 

2) Dr. Pielke, do you agree with comments made during the hearing that the weather 
here in the U.S. has fundamentally changed as is evidenced by an increase in hurricanes. 


htiD:/7www.llovds.com/ne\vs-an d-in siglit/risk-insight/tlovds-risk-inde.x 
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droughts, floods, and tornadoes? Do you agree there is “strong evidence ” that extreme 
weather events in the IJ.S. have become more frequent and intense? 

PIELKE REPLY: A range of evidence summarized in my prepared testimony 
indicates that, on climate time scales in the US or globally, there has not been an 
increase in hurricanes, droughts, floods or tornadoes. The evidence for this claim 
is strong and is well-supported in the peer-reviewed literature, data collected by 
the U.S. government’s research agencies and the recent report on extreme events 
by Intergovermental Panel on Climate Change. 

3) Dr, Pielke, to reiterate your points debunking claims that weather events in the 
United States are “extreme ” in that they are increasing and more intense I would like to 
ask you a series of questions and provide you the opportunity to answer each. 

a) Have United States landfalling hurricanes increased in frequency or intensity 
since 1900? Have they increa.sed globally? Has damage, adjusted for more people and 
property, increased in the US or elsewhere? 

PIELKE REPLY: As presented in my testimony, the US has not seen an increase 
in hurricane landfall frequency or intensity since at least 1900, nor in measures of 
damage, normalized for societal change. In fact, the US is presently in the longest 
stretch without a Category 3+ hurricane landfall since at least 1900. 

b) Has United States flooding increased on climate timescales? Globally? Have 
United States tornadoes increased? Has United States drought overall increased? 

PIELKE REPLY: As presented in my testimony, the US has not seen an overall 
increase in flooding, nor has such an increase been documented globally. The 
same holds also for tornadoes and drought. 

c) Has the cost of disasters increased globally as a fraction of QDP? 

PIELKE REPLY: As presented in my testimony, the cost of disasters as a fraction 
of global GDP has actually decreased since 1990. 

4) Has anyone taken you up on your June 27th twitter invitation to defend President 
Obama’s claim? ("Open invitation: Does anyone wish to defend the Obama claim that 
worse extreme weather is increasing disaster costs?”) 

PIELKE REPLY: No one took up the challenge. 
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Senator Whitehouse. Thank you, Dr. Pielke. 

And finally, we will turn to Dr. Spencer. I will say. Dr. Spencer, 
that I know that Senator Sessions very much wanted to be here 
and introduce you, U.S. Senator from your home State, and be- 
cause of the vote and scheduling mishaps, I think it looks like he 
would not be able to do that. 

But I think he would want me to let you know that he was very 
eager to do that, had asked my permission to do that and was 
ready, willing and able to do that. So, you will have to go forward 
without his introduction but I am sure he wishes you his best. 

STATEMENT OF ROY W. SPENCER, PH.D, PRINCIPAL RE- 
SEARCH SCIENTIST IV, EARTH SYSTEM SCIENCE CENTER, 

THE UNIVERSITY OF ALABAMA IN HUNTSVILLE 

Mr. Spencer. Thank you. Senator, and thank you for the invita- 
tion, to you and the Committee and to Chairman Boxer. 

First of all, given everything that has been said today, and fol- 
lowing on Dr. Pielke’s excellent testimony right now, I want to put 
everything we have been talking about into a little broader climate 
context. And this is a chart that will be submitted as part of the 
record tomorrow and at least a few members of the Committee will 
be able to see it. 

The point here, which I will reState orally, is that yes, we are 
unusually warm right now, just like we were 1,000 years ago dur- 
ing the Medieval Warm Period and 2,000 years ago during the 
Roman Warm Period. Now, those previous warm periods could not 
have been our fault. The point is, climate varies naturally. 

I know the title of today’s hearing something like climate change 
it is happening today or something like that. Well, yes, and it has 
always changed. The question is, so what? How much of that 
change is due to humans? That is a question which I believe I am 
the only witness today who has actually actively researched and 
published on. 

For instance, we have a new paper that has just been accepted 
for publication which looks at not only the warming we have seen 
in the atmosphere over the last let us say 50 years but also the 
warming we have seen in the oceans. Dr. Cullen mentioned the im- 
portance of not just focusing on the atmosphere but also looking at 
the warming in the oceans. And she is very correct. And we have 
done so. 

And when we take into account how much the deep oceans have 
warmed since the 1950’s, and take into account the effect of El 
Ninos and La Ninas and increasing carbon dioxide and all of the 
other forcing mechanisms that the IPCC uses in their climate 
model runs, we find that the climate system is relatively insensi- 
tive, consistent with the big graphic that was shown earlier where 
it showed that we are not warming nearly as fast as the IPCC cli- 
mate model suggests we should have been warming. 

So, the point is a lot of evidence now is being amassed which 
suggests that the climate system is simply not as sensitive to our 
addition of carbon dioxide to the atmosphere as most scientists 
think it is. 

I also want to say since we are talking about most scientists, I 
have heard 97 percent, 98 percent, there is a recent paper by John 
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Cook and co-authors who looked at thousands of research papers 
which have been published in a scientific literature to see what 
fraction support the scientific consensus on global warming. 

Well, it turns out that the 97 percent consensus that they found 
I am indeed a part of. And Senator Sessions mentioned that he 
would agree with it to. And my associate, John Christy, he agrees 
with it. In fact, all skeptics that I know of that work in this busi- 
ness, all are part of that 97 percent because the 97 percent in- 
cludes people who think humans have some influence on climate. 

Well, that is a fairly innocuous statement and that is something 
that continually annoys me as those of us that are called deniers, 
it is never actually, I think the d word was actually used by the 
Chairman today, it has never actually been pointed out. What is 
that we deny? 

Also, this 97 percent, what does the 97 percent consensus mean? 
What do all of those people agree to? Well, they agree to something 
fairly innocuous and it is something that most of agree to, that hu- 
mans must have some influence on climate. The question is, how 
much? And how much influence makes all of the difference in the 
world if you are going to be basing policy decisions, carbon taxes, 
regulations, legislation, whatever on them, it makes all the dif- 
ference in the world exactly how much warming we can expect due 
to human activities. 

I am going to leave it at that, I think, just to point out that some 
of the statistics that have been given today, I think, are only giving 
half the story. For instance, Jennifer Francis has talked about the 
decrease in the Arctic sea ice. And I know something about that 
because I am the lead scientist on NASA’s best instrument for 
monitoring that decrease in Arctic sea ice. But what she did not 
mention is that Antarctic sea ice, over that same 30 year period 
that we have been monitoring, has been increasing. 

So, there are a lot of half truths in this business. You can point 
to some of areas that are changing, some areas that are changing 
in one direction, some that are changing in another direction. At 
some point we have to ask ourselves, is all of this just mostly part 
of what the climate system does naturally? 

With that, I will end my testimony. 

[The prepared statement of Mr. Spencer follows:] 
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1. Introduction 

1 would like to thank the Chairman and the Committee for the opportunity to 
provide my perspective on the subject of global warming and climate change, 

I have been performing U.S, government-sponsored research for the last twenty- 
eight years, publishing peer reviewed papers on global temperature monitoring with 
satellites, on the amount of warming we might expect from greenhouse gas emissions, how 
to monitor hurricane strength from satellites, and quantitatively explaining ocean heat 
content changes. 

Prior to my current position as a principal research scientist at the University of 
Alabama in Huntsville, 1 was Senior Scientist for Climate Studies at NASA’s Marshall 
Space Flight Center. 1 am also the U.S. Science Team Leader for the Advanced 
Microwave Scanning Radiometer-E flying on NASA’s Earth-observation satellite Aqua. 1 
am a recipient of NASA's Medal for Exceptional Scientific Achievement. 

In related endeavors I have authored a book on basic economics {Fundanomics: 

The Free Market, Simplified) now used in a college-level economics course; and have co- 
authored an Energy Law Journal article on the use of climate models under the Daubert 
standard for rules of evidence. 

2, The State of Climate Science 

My overall view of the influence of humans on climate is that we probably are 
having some influence, but it is impossible to know with any level of certainty how much 
influence. The difficulty in determining the human influence on climate arises from 
several sources: (!) weather and climate vary naturally, and by amounts that are not 
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currently being exceeded; (2) global warming theory is just that - based upon theory; and 
(3) there is no unique fingerprint of human caused global warming. 

My belief that some portion of recent warming is due to humans is based upon my 
faith in at least some portion of the theory: that the human contribution to atmospheric 
greenhouse gas concentrations has resulted in an estimated 1% reduction in the Earth's 
ability to cool to outer space, and so some level of warming can be expected to occur from 
that change. 

Exactly how much warming will occur, however, depends upon something we call 
“climate sensitivity” (Spencer & Braswell, 2010; 20! 1), and relatively few researchers in 
the world - probably not much more than a dozen — have researched how sensitive today's 
climate system is based upon actual measurements. This is why popular surveys of climate 
scientists and their beliefs regarding global warming have little meaning: very few of them 
have actually worked on the details involved in determining exactly how much warming 
might result from anthropogenic greenhouse gas emissions. 

Our most recent peer-reviewed paper on this subject, Spencer & Braswell (2013), 
has arrived at a climate sensitivity of only 1 ,3 deg. C for a doubling of atmospheric carbon 
dioxide, based upon a variety of global measurements, including warming of the global 
oceans since the 1 950s. This level of warming is below the lower limit of 1 .5 deg, C 
minimum predicted in the last (AR4) IPCC report. It is also in line with (an admitted 
minority of) other estimates of low climate sensitivity published in the peer review 
literature. 

It should also be noted that the fact that I believe at least some of recent warming is 
human-caused places me in the 97% of researchers recently claimed to support the global 
warming consensus (actually, it’s 97% of the published papers, Cook et al., 2013). The 
97% statement is therefore rather innocuous, since it probably includes all of the global 
warming “skeptics” 1 know of who arc actively working in the field. Skeptics generally 
are skeptical of the view that recent warming is all human-caused, and/or that it is of a 
sufficient magnitude to warrant immediate action given the cost of energy policies to the 
poor. They do not claim humans have no impact on climate whatsoever. 
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3. Temperature Changes in the Atmosphere and Ocean 

While 2012 was a record warm year in the U.S. (at least in the ~100 years for 
which we have thermometer records) this was not true of the global average, which has not 
experienced statistically significant warming since about 1998. This is not surprising since 
the contiguous U.S, covers only about 2% of the Earth, and persistent regional weather 
patterns - warm or cold - are responsible for most record weather events. 

The only truly global temperature measurements, unaffected by artifacts such as 
urban heat island effects, are for the bulk atmosphere from Earth-orbiting satellites, the 
methodology for which John Christy and 1 developed almost 25 years ago; all other 
measurements are at points and so are geographically incomplete. Our monitoring of the 
lower troposphere since the satellite record began in 1979 is shown in Fig. 1, 
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Fig. 1. UAH global lower tropospheric (LT) temperature variations between January 1979 
and June 2013. 


The satellite measurements reveal several significant features which are pertinent to our 
concern over human-induced climate change (all of the following points are also supported 
by the alternative version of the satellite-based temperatures from Remote Sensing 
Systems [RSS]); 
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1 ) The magnitude of global-average atmospheric warming between 1979 and 2012 
is only about 50% that predicted by the climate models relied upon by the IPCC 
in their projections of global warming. 

2) The level of warming in the most recent 15 year period is not significantly 
different from zero, despite this being the period of greatest greenhouse gas 
concentration. This is in stark contrast to claims that wanning is 
“accelerating”. 

3) The level of observed tropical atmospheric warming since 1979 is dramatically 
different from that predicted by climate models; it is below all 73 models we 
have analyzed the output from (see Fig. 2). 
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Fig.2. Mid-tropospheric (MT) temperature variations for the tropics (20°N to 20°S) in 73 
current (CMIP5) climate models versus measurements from two satellite datasets and four 
weather balloon datasets. 
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On this last point, the level of disagreement between models and observations in 
Fig. 2 is quite striking. While one might argue that it is for a relatively restricted latitude 
band (20®N to 20“S), this is where almost 50% of the solar energy absorbed by the Earth 
enters the climate system. The discrepancy between models and observations is related to 
the lack of a middle- and upper-tropospheric “hotspot” in the observations, which the 
models produce in response to surface warming combined with positive water vapor 
feedback. The observations might be telling us that the global warming response to 
increasing C02 (and any natural warming influence) is not being amplified by water vapor 
increases, which have their greatest temperature impact in the middle and upper 
troposphere (Spencer & Braswell, 1997). 

The lack of statistically significant warming in the last 15 years (shown in Fig. 1 
above, even more striking in the RSS dataset) is sometimes glossed over with the claim 
that the global temperature record has a number of examples of no warming (or even 
cooling) over fifteen year periods. But this claim is disingenuous, because the IPCC- 
preswned radiative forcing of the climate system from increasing C02 has been at its 
supposed maximum value only in the last 15 years. In other words, when the climate 
■'stove” has been turned up the most (the last 1 5 years) is also when you least expect a lack 
of warming. 

It is lime for scientists to entertain the possibility that there is something wrong 
with the assumptions built into their climate models. The fact that all of the models have 
been peer reviewed does not mean that any of them have been deemed to have any skill for 
predicting future temperatures. In the parlance of the Dauberl standard for rules of 
scientific evidence, the models have not been successfully field tested for predicting 
climate change, and so far their error rate should preclude their use for predicting future 
climate change (Marlow & Spencer, 201 1). 

The claim has been made that the extra energy from global warming has mostly 
bypassed the atmosphere and has been sequestered in the deep ocean, and there is some 
observational evidence supporting this view (e.g. Levitus el al, 2012). But when we 
examine the actual, rather weak level of warming (measured in hundredths of a degree C) 
at depths of many hundreds of meters, it implies relatively low climate sensitivity (Spencer 
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& Braswell, 2013). Part of the evidence for this result is satellite radiative budget 
measurements which suggest that more intense El Nino activity since the 1 980s caused an 
apparent decrease in cloudiness, which allowed more sunlight into the climate system, 
which caused a natural component to recent global warming. Since the global energy 
imbalance leading to ocean warming since the 1950s is only about 1 part in 1,000 
compared to the average rates of solar heating and infrared cooling of the Earth (Levitus et 
ai, 2012), it should not be surprising that natural climate cycles can cause such small 
changes in ocean temperature. Even if our ocean temperature measurements of deep 
warming of hundredths of a degree over the last 50 years are correct, and mostly due to 
human greenhouse gas emissions, they probably do not support the IPCC’s pessimistic 
view of future warming, 

4. Has Severe Weather Increased? 

The most indefensible claim regarding climate change from an observational point 
of view is that severe weather has increased. Meteorologists like me have long known that 
public perception of weather is skewed by short memories and increasing media 
sensationalizing of weather disasters. 

During globally cool conditions in 1 970 a tropical cyclone (hurricane) killed 
500,000 people in Bangladesh. Records of such storms killing hundreds of thousands of 
people extend back to 1582, In contrast, as of this writing, it has been a record 7+ years 
since a major (Cat 3 or stronger) hurricane has hit the U.S. mainland. New research from 
northwest Florida, based upon coastal .sediments, suggest that the past 600 years has been a 
period of weaker hurricane activity compared to the 1 .000 years before that (Brandon el 
at, 2013). All of these facts indicate the huge amount of natural variability in tropical 
cyclones which exists and confounds attempts to determine whether tiny global energy 
imbalances caused by humans have any noticeable effect, 

A Hurricane Sandy class of storm is not that unusual, but it hitting a den,sely 
populated area is. Sandy’s transition to a strong extratropical cyclone is what happens to 
virtually all poleward-moving hurricanes. The fact that it happened to merge with a 
separate developing extratropical cyclone during landfall is somewhat less common, but 
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such events arguably happen every year somewhere in the world - just not where millions 
of people live. 

There is little or no observational evidence that severe weather of any type has 
worsened over the last 30, 50, or 100 years, irrespective of whether any such changes could 
be blamed on human activities, anyway. Long-term measurements of droughts, floods, 
strong tornadoes, hurricanes, severe thunderstorms etc. all show no obvious trends, but do 
show large variability from one decade to the next, or even one year to the next. While the 
2003 heat wave in France and the 2010 heat wave in Russia were exceptional, so were the 
heat waves of the 1 930s in the U.S., which cannot be blamed on our greenhouse gas 
emissions. 

While it is true that storm damage of manmade structures increases over time, this 
is due to socioeconomic reasons: there are simply more manmade targets for severe storms 
to hit. 

5. Conclusions 

The belief that global warming and associated climate change involve more severe 
weather cannot be supported observationally. And even if we were to observe a trend in 
severe weather, it would not be possible to determine with any level of confidence the 
extent to which the change was due to human activities versus natural variability. 

While recent global vvarmth might well be the greatest in the last 150 years for 
which we have had thermometer records (WMO, 2013), proxy measurements (and even 
borehole temperatures from the Greenland ice sheet) suggest that global warmth could 
have been greater 1,000 years ago during the Medieval Warm Period, and 2,000 years ago 
during the Roman Warm Period (Loehle and McCulloch, 2008; LJungqvist, 2010). 
Regarding severe weather, that same WMO report admits, “the data do not demonstrate 
that the increase in observed losses is caused by an increase in the frequency and intensity 
of extreme events. Other factors come into play, notably the increased exposure of people 
and property to climate extremes and the improved and increased reporting of disasters." 

Thus, the evidence that humans are mostly responsible for either recent warmth or 
severe weather changes (if such changes exist at all) is equivocal, at best. 
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Roy Spencer’s responses (in italics) to EPW hearing questions. 

Senator Whitehouse questions: 

I . In your written testimony, you present UAH version 5.6 satellite based temperature of 
the global lower atmosphere. The data you present contains no account of error or 
measure of uncertainty, which Is standard to report. For example, observational and 
model uncertainty was indicated in the chart of masked HadCRUT4 surface temperatures 
and model output compiled by Dr. Ed Hawkins of Reading University, and shown by 
Senator Whitehouse during the Senate EPW Committee hearing. 

a. What are the current sources of error in the UAH dataset, and the associated 
magnitudes? 

The current sources of error are related to decay of most of the satellites ’ orbits 
over time, which causes three main effects: (I) a cooling bias in the lower 
tropospheric temperature retrieval (“LT") due to the fall in the satellite altitude 
(substantial in size, but easily fixed based upon geometry), (2) warming of the MSU 
sensors themselves (used pre-1998), which causes a spurious warming in the 
calibrated .sensor measurements of the Earth (substantial, and evaluated by 
comparing simultaneously operating satellites), and (3) drift of the local observation 
time, which causes a slight .spurious cooling of the afternoon satellites ’ 
measurements, and warming of the morning satellites ' measurements (small, 
corrected with empirical data analysis). All of these sources of error have 
corresponding adjustments we perform to correct for them as much as possible, as 
does Remote Sensing Systems (RSS) in their .satellite data.sets. 

b. What is the current magnitude of uncertainty in the UAH dataset? 

The primary evaluation of the uncertainty in the dataset is an error bar on the 
decadal temperature trend, after adjustments for the 3 error sources above have been 
accounted for. which is based primarily upon the level of agreement between different 
satellites observing the Earth at the same time. The 'trend difference ' between 
satellites is always smaller than any comparable metric for the surface thermometer 
data - if such a metric even exists for the thermometer data. We deal in inter-satellite 
difference changes of a few hundredths of a degree over years, while .surface 
thermometer data deals with tenths and even whole degree adjustments. The final 
uncertainty we assign to the global lower tropospheric (LT) trends is currently +/- 
0. 04 deg. C/decade, compared to our current best e.stimate of the trend, which is 
+0.14 deg. C/decade since 1979. Note that when four balloon and two satellite data 
sets are combined the re.ndting trend value is +0. 14 ± 0.02 °C decade. Thus while 
our individual error magnitude is estimated at +0.04 °C/decade, the absolute trend 
estimate based on many .sources is the same as UAH's (+0.14) and the error range is 
half as much (Willett el al. 2013, “State of the Climate in 2012, Ch. 2, Global 
Climate”, Bull. Amer. Meteor. Soc.) 


c. The UAH dataset has been updated frequently over its existence. 
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i) What were all of the previously reported sources of error, the 
associated magnitudes, and the uncertainties in the scientific literature 
published by you and your colleagues regarding the UAH temperature 
dataset? 

Since the dataset has had mam revisions over the last 20+ years 
we have been producing it, I would be glad to do a literature search to answer 
this question if Congress would like to fund such an effort. As it is, we receive 
relatively little funding to perform the global temperature monitoring work. A 
Table 2.3 in the CCSP SAP 1.1 (Karl et al. 2006, 

http://www.climatescience.gov/Library/sap/sapl-l/finalreport/default.htm) 
gives changes through 2005, with impacts divided between causing either 
more warming or more cooling. 1 can say that the answers to such questions 
will not be very informative because the period of time covered by the dataset 
has changed with each update, so that an impact of a change made in 1994, 
for example, will have very little impact if calculated for the current version 
through 2013. 1 hope that similar questions are being asked by the Senator of 
the climate modeling groups. 

ii) How did these uncertainties reported in the scientific literature 
compare to the corrections that were made to UAH as new versions of 
the dataset were released? 

See the answ’er to (i). above. As an example of the largest impact 
through 2006, the change from v5.1 to v5.2 was +0.035 °C/ decade while our 
published error range at the time vtm ±0.05 ’’C/decade (Christy et al. 2003 , ./. 
Atmos. Oc. Tech). Thus, the correction was within the acknowledged error 
range. 

iii) What effects did corrections of these errors and reduction of 
uncertainty have on the UAH dataset in terms of temperature trends? 

Correction for error source (1) led to warming of global 
temperature measurements. Correction for error .source (2) led to cooling of global 
temperature measurements. Correction for error source (3) led to slight warming of 
global temperature measurements. The net result of these corrections are mostly to offset 
each other, which one would think would reduce the trend error over time. [Note in the 
referenced CCSP Table 2.3 that when we incorporated the corrections for (1) and (2) 
into version “D ” of the dataset, the two almost balanced each other.] But there is an 
unknown 'random walk ’ component common to all long-term datasets which cannot be 
evaluated without a knowledge of the ‘true ' temperature trend. We therefore choose to 
leave the trend error estimate roughly the same, even as advances are made. 

iv) For any of these corrections, was surface temperature data, which you 
have posited is not useful for measuring changes in global atmospheric 
temperature, useful for identifying errors in UAH global temperature 
data? 
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I have never posited that surface temperature measurements are 
not useful. Surface temperatures are a different metric than deep-layer 
atmospheric temperatures. They are correlated in many regions (though less 
correlated over ocean.s), to be sure, but also give us independent information 
on how the climate system works. To answer your specific question, we have 
never used the surface temperature data to identify errors in the satellite data, 
though we have used them in cross-comparisons (e.g. Christy et al. 2010.) 

v) During the Senate EPW Committee hearing, Senator Sessions asked 
you; “Dr. Spencer, you and Dr. Christy, by utilizing satellite data, 
hasn’t that gained respect worldwide as a more accurate, and a lot of 
scientists agree that that’s the best way to identify global temperature 
changes?” in your response you said, “we need all of these datasets". 
Why did your written testimony not include any reference to the 
NOAA STAR dataset or surface temperature datasets? To your 
knowledge, has any version of the UAH satellite dataset for 
temperature been accepted worldwide as the most accurate way to 
identify global temperature changes? 

We did not include STAR because (I) STAR does not produce a 
lower tropospheric temperature dataset and (2) the STAR dataset has not 
been corrected for a known shift on I Jan 2001 that we (UAH) and Remote 
Sensing Systems (RSS) have independently determined. I would encourage a 
careful reading of Christy et al. 2010 Rem. Sens., and Christy et al, 201 1, Int, 
J. Rem. Sens, in which these datasets of a higher atmospheric layer (mid- 
troposphere) were intercompared and where it was demonstrated that UAH 
data revealed the lowest error rate of the satellite datasets relative to the 
highest quality balloon data. 

2. In your written testimony, you present the average of UAH and RSS satellite 
temperature in the mid-troposphere at the tropics. You present the same for the four 
balloon collected datasets. What are the errors and uncertainties, and the associated 
magnitudes of each dataset? Why was this not indicated on the graphic displaying this 
data (Fig. 2 of your testimony)? 

I did not think to include such error bars because the level of disagreement 
between models and oh.servations was so far outside the error bars for the satellite or the 
balloon datasets. I probably assumed such a question would thus never arise. But, as 
mentioned above, the error range of the average of all global lower tropospheric datasets 
was published as ±0.02 °C/decade (Willet et al. 2013). For our individual satellite lower 
tropospheric trend error we currently me is +/- 0.04 deg. C/decade, and we believe the 
balloon datasets have somewhat larger individual error bars, but it would be better to as 
their developers for this information. The key point here is that when all of the datasets 
are combined, the error ranges will be smaller as the random component is reduced by 
averaging. 
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3. Who funds your research currently? Please provide a full list for the record. 

My research funding comes from NASA, DOE, NOAA, and a small amount of 
Alabama state funding. None of it has been provided by private organizations. 

4. You have raised the possibility that models are overly sensitive to greenhouse gases 
like carbon dioxide. 

a. Is it possible that more heat is being absorbed by the real oceans, particularly 
the deep oceans, than modeled oceans? 

Yes, this is at least a theoretical possibility. Also, see my response to (h), below. 

b. In your oral testimony you referenced a research paper written by you that uses 
a model to conclude the climate is not sensitive to anthropogenic forcings. Please 
provide a copy of this manuscript and a discussion of model strengths and weaknesses if 
that has not been included in the manuscript. 

Attached to the e-mail containing my responses is the final version of that paper, 
M’hich I believe has a fairly thorough discussion of the model strengths and weaknesses. 

c. Members of the climate science community have suggested that models may be 
correctly capturing the effects of increasing greenhouse gases in the atmosphere, but have 
incorrectly captured the amount of other climate factors, such as small volcanic eruptions, 
aerosols, changes in ozone, or some other natural or anthropogenic factor. Is there any 
merit to these suggestions? 

Yes, 1 believe that the models are specifically not capable of capturing multi- 
decadal time scale natural variability, which (as our new paper describes) might have 
been a significant component of recent warming of the surface and deep ocean since the 
1950s. 

Senator Vitter Questions 

I. You mention in your testimony that it’s time for scientists to entertain the possibility 
that there is something wrong with the assumptions built into their climate models. 

a. Could you explain for us the issues that may be involved with their 
assumptions? 

b. What are they getting wrong? 

I believe the most glaring assumption made by the modeling community 
which has the potential to be .seriously in error is that of relatively high climate 
sensitivity, that is, they produce a relatively large amount of warming in response to an 
imposed radiative energy imbalance (say, from increasing carbon dioxide). The models 
have a variety of uncertain tunings, but the modelers tend to retain an overarching belief 
in high climate sensitivity. The most likely component of spuriously high climate 
sensitivity is positive cloud feedback, which exists by varying degrees in all climate 
models 1 am aware of, but M’hich 1 believe is actually negative in nature. The arguments 
for and against positive cloud feedback are complex outside the scope of this forum. 
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2. How much more progress do scientists need to make to capture the complexity of the 
climate system in their models? 

If the climate system is chaotic (as we know weather is), and if climate sensitivity 
is low, it might be that we will never he able to obtain useful forecasts from climate 
models. Even determining the .sensitivity of today’s climate system based upon 10+ years 
of global satellite observations has proved to be exceedingly difficult. But the problem is 
too important to not try, and I am supportive of climate modeling as a research endeavor. 
But policymakers must be warned that, due to uncertainties regarding the behavior of 
clouds, etc., models can be tuned to give just about any policy-relevant answer the 
modeler desires. Yes, the models contain many accurately-known physics, but they also 
contain many approximations and parameterizations which are poorly known, or not 
known at all (e.g. potential changes in precipitation efficiency, which in turn would 
determine free-tropospheric humidity and thus water vapor feedback, which doubles the 
warming produced by climate models). It is those approximations and parameterizations 
which lead to large uncertainties in model projections of climate change. 

3. Can you explain for us climate feedbacks, climate sensitivity, climate variables? What 
do these mean in relation to Dr. Cullen's mentioning that global warming happens on top 
of natural variability? 

‘Climate feedback' refers to how a change in temperature will cause other 
changes in the climate system - say cloud cover - which in turn either amplifies the 
original temperature change (positive feedback) or reduces it (negative feedback). All of 
these feedbacks together then determine the sensitivity of the climate system, which is the 
expected amount of global average surface temperature change resulting from a specific 
amount of radiative forcing (imposed imbalance between absorbed sunlight and emitted 
infrared radiation). Feedbacks are difficult to determine from observations because of 
uncertainty over the direction of causation: a radiative imbalance causing a temperature 
change will cause the illusion of positive feedback, even when negative feedback exists. 
‘Climate variables ’ is a general and non-technical term encompassing any component of 
the climate system, e.g. temperature, humidity, winds, clouds, storms, etc. Dr. Cullen is 
correct that *if* anthropogenic global warming is occurring, we expect this long-term 
signal to be mixed in with (or superimposed “on top of) shorter-term natural climate 
variability. One oft-missed possibility is that there are additionally long-term natural 
changes in the climate system, on the time scale of hundreds or thousands of years (e.g. 
the Medieval Warm Period, the Little Ice Age). Very little is known about the causes of 
the.se changes, and their existence seems to be either disputed or ignored by the IPCC. 

4. Dr, Spencer, last month Dr. Judith Curry wrote the following: "Attention in the public 
debate seems to be moving away from the 15-17 years 'pause' to the cooling since 2002 
(note: I am receiving inquiries from journalises). This period since 2002 is scientifically 
interesting, since it coincides with the “climate shift" circa 2001/2002 posited by Tsonis 
and others. This shift and the subsequent slight cooling trend provides a rationale for 
inferring a slight cooling trend over the next decade or so, rather than a flat trend from the 
15 yr. ‘pause’. Can you offer a comment on that? 

/ don ’t believe there is enough evidence to support forecasts of what global 
temperatures will do in the future, and the distinction between recent temperatures being 
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flat versus a slight cooling is, in my view, splitting hairs. Regarding what might happen 
over the next decade, if / had to choose between warming and cooling, I would side with 
slight to modest warming. But I have very little confidence in any such prediction. 

5. Do carbon emissions have benefits? Are they quantifiable? 

One only need look at the technological advances of the last 100+ years made 
possible by fossil fuels and the resulting increases in prosperity and longevity. Would 
these advances have ever been made if all we had to rely upon for energy/ was renewable 
energy sources? I am quite sure they wouldn't. ..but then, I’m not a professionally 
trained economist. 
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Abstract: Global average ocean temperature variations to 2,000 m 
depth during 1955-2011 are simulated wilh a 40 layer ID forcing- 
feedback-mixing mode! for three forcing cases. The first case uses 
standard anthropogenic and volcanic external radiative forcings. The 
second adds non-radiative internal forcing (ocean mixing changes 
initiated in the top 200 m) proportional to the Multivariate ENSO 
Index (MEl) to represent an internal mode of natural variability. The 
third case further adds ENSO-related radiative forcing proportional 
to MEl as a possible natural cloud forcing mechanism associated wilh 
atmospheric circulation changes. The mode! adjustable parameters are 
net radiative feedback, effective diffusivities, and internal radiative 
(e.g., cloud) and non-radiative (ocean mixing) forcing coefficients at 
adjustable time lags. Model output is compared to Leviius ocean 
temperature changes in 50 m layers during 1955-201 ! to 700 m depth, 
and to lag regression coefficients between satellite radiative flux 
variations and sea surface temperature between 2000 and 2010. A net 
feedback parameter of l,7Wm'^K'' with only anthropogenic and 
volcanic forcings increases to 2.8 W K"' when all ENSO forcings 
(which are one-third radiative) are included, along with better agree- 
ment between model and observations. The results suggest ENSO can 
influence multi-decadal temperature trends, and that internal radiative 
forcing of the climate system affects the diagnosis of feedbacks. Also, 
the relatively small differences in model ocean warming associated 
with the three cases suggests that the observed levels of ocean 
warming since the 1950s is not a very strong constraint on our esti- 
mates of climate sensitivity. 

Key words: Climate smsitlvity, climate change, climate modeling, 
El Nino Southern Oscillation, ocean heat content 

1. Background and Justification 

Climate modeling in the context of global warming research 
is usually performed with coupled atmosphere-ocean general 
circulation models (ACXjCMs) which simulate the time evolving 
nature of the 3D climate system based upon a combination of 
physical first principles and approximations, e.g., the Coupled 
Model Intercomparison Project {CMIP3; CMIP5) models 
(Meehl el ai, 2007; Taylor el al., 2012). While 3D modeling 
may be the ultimate methodology, current models still have 
limitations. 
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For example, the 20* Century and SRESalb simulations 
from the CM1P3 coupled climate models reveal a wide range 
of ocean temperature trends during 1955-2010, the period 
during which ocean temperature profile observations are avail- 
able for comparison. Of thirteen modeLs we examined (Fig, 1), 
three models experienced net ocean heat loss, despite imposed 
positive radiative forcing (Forster and Taylor, 2006) which 
should have caused a net wanning of the model ocean. This 
suggests the possibility of energy cotvserx'ation issues in the 
CMIP3 models (Gupta el a!., 2012), although small energy 
imbalances al model initialization could also result in this 
behavior. Since anthropogenic global w'arming is caused by 
small energy imbalances (changes in the radiative energy 
balance of the Earth causing changes in total heat content of the 
ocean), this presents a problem. It should be noted that 
Lindzen (2002) used a simple model and found that changes in 
ocean heat content were not a good constraint on climate 
sensitivity. 

Furthennore. the potential role of natural modes of climate 
variability in muiti-decadal temperature change is still not well 
understood. For example, the El Nino (warm) phase of the El 
Nino - Southern Oscillation (ENSO, Rasmussen and Carpenter, 
1982) was more intense than the La Nina phase for about 30 
years starting in the late 1970s (Wolter, 1987; Jin el al., 2003), 
a behavior wbich AOGCMs cannot yet explain. This is shown 
in Fig. 2, a plot of the Multivariate ENSO Index {MEl, Wolter, 
1987) which is positive during El Nino conditions, and nega- 
tive during La Nina conditions. Flere we will use MEl rather 
than the NlNO-3 or N1N03.4 indices due to it representing 
the larger-scale manifc-siation of ENSO activity. While one 
theory claims that anthropogenic global wanning has caused 
El Nino activity to become more frequent or more intense than 
La Nina activity (Trenberth and Hoar, 1995), it is also possible 
that there is a natural, low' frequency modulation of El Nino 
and La Nina activity, as evidenced by persistent or unusually 
strong Ei Nino conditions experienced approximately during 
1920 to 1940 (see Fig. 2), which is arguably before human 
greenhouse gas emissions could have reasonably been blamed. 
Such natural variability can complicate our identification and 
understanding of anthropogenic forcing of the climate system 
(e.g., Tsonis el al., 2007), a point further evidenced by less 
than expected surface warming since the late 1990s. 

For example, if the atmospheric circulation changes associ- 

Q Springer 
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Fig. 1. Ocean temperature trends over die period ]9S5 through 2010 as a function of depth for the global oceans (-•'/- 60° latitude) calculated from 
observations (Levitus) and 13 CM1P3 coupled climate models. 



ated with more frequent El Nino activity cause a slight change 
in global average cloud cover - a change which is not merely a 
feedback upon surface temperature — the resulting “intemar 
radiative forcing of the climate system (Spencer and Braswell, 
2010) could confound our diagnosis of how' sensitive the 
system is to “external” radiative forcing from anthropogenic 
greenhouse gases and aerosols. Even if this does not occur, the 
changes in oceanic overturning during El Nino and La Nina can 
cause decadal time scale surface warming and cooling which 


complicate the identification of anthropogenic temperature 
trends (e.g., Solomon and Newman, 2012). 

Since explaining recent increases in the heat content of the 
ocean represent extremely small energy imbalances on the 
order of 1 part in 1,000 (e.g., Levitus el al., 2012), it seems 
reasonable to use a simplified model where energy balance can 
simply be assumed at the outset. For global averages, transient 
changes in surface or ocean mixed layer temperature anomalies 
(departures from the average annua! cycle) are dominated by 
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only three processes; (!) radiative forcing, (2) net radiative 
feedback, and (3) ocean mixing. These three processes can be 
modeled, albeit simply, in a single (vertical) dimension. While 
the detailed physics giving rise to complex climate system 
behaviors such as ENSO would be difficult to create in a ID 
model, the vertical redistribution of thermal energy in response 
to die known history of ENSO events can be used as a pseudo- 
forcing of the model. If vve ignore land-ocean exchanges of 
energy, the total heat content of the ocean is independent of 
horizontal transports associated with ENSO; there is only a net 
change in vertical mixing, and associated changes in feedback 
losses of energy at the top of the ocean. 

We can then use the MEI index to explore the extent to 
which internal non-radiative forcing (ENSO-related changes in 
the ocean temperature profile) versus internal radiative forcing 
(non-feedback changes in ENSO-related radiative balance) 
contribute to explaining a variety of observations between 1955 
and 2011. The novel aspect of the approach is establishing 
evidence for the postulated existence of ENSO-related atmos- 
pheric circulation changes associated with ENSO which change 
the global ocean radiative budget independent of average 
surface temperature changes. Importantly, evidence for ENSO- 
related radiative forcing of temperature would involve the 
atmospheric radiative changes preceding the ocean lemperalure 
changes, after internal ocean mixing changes have already 
been accounted for. These atmospheric changes could involve 
some combination of cloud shortwave albedo, cloud longwave, 
or water vapor changes. 

Here we will use a ID forcing-feedback-mixing model to 
help explain natural modes of climate variability superimposed 
upon a general wanning trend assumed to be mostly anthropo- 
genic in origin. The mode! is simpler than previous 1 D ocean 
models (e.g., Harvey & Hwang, 2001, and references therein) 
because ( 1 ) it only addresses departures from the average state, 
with no annua! cycle; and (2) net vertical transports of heat are 
accomplished only through depth-dependent effective difltisivi- 
ties (k^) operating on vertical gradients of temperature de- 
partures from the mean state. Regarding the first simplifi- 
cation, an annual cycle is unnecessary for the task at hand 
since there is no physical reason to suspect that multi-decadal 
global warming is caused by the seasons; also, the seasonal 
phase-locked nature of El Nino and La Nina (which peak 
during Northern Hemisphere winter) can be imposed upon the 
model from the observed history of ENSO activity. 

Similarly, the second simplification assumes that there is an 
average oceanic temperature profile, including a thermocline, 
which the ocean relaxes to when there are temperature per- 
turbations away from that profile. This relaxation is accom- 
plished with an “effective diffusivity” which represents all pro- 
cesses responsible for vertical redistribution of heat anomalies 
in the ocean, including the thermohaline circulation and 
turbulent ocean mixing of all types which act to restore the 
system to iLs average state. It is recognized that diflusion does 
not generally act as a restoring mechanism, and oc^n transport 
is not always down-gradient. The primary intent is to include a 


simple mechanism to allow heating of the surface to mix 
downward, as expected with anthropogenic global wanning. A 
range of depth-dependent eft'eciive diffusivities are swept to 
find a set which provides a good match between the resulting 
model simulation and the variety of observations. The effective 
diffusivities do not vary with time; we believe the inclusion of 
such variability would be intractable computationally. 

The primary question we will address is: What combination 
of assumed climate sen.sitivity (net feedback parameter), ocean 
effective diffusivities, and ENSO-related pseudo-forcings best 
describe the depth-dependent ocean temperature changes during 
1955-2011? An important additional test of model behavior is 
the lag regression relationship between global average sea 
surface temperature (SST) from HadSST2 (Rayner et al., 2006) 
and top-of-atmosphere radiative fiux variations since 2000 as 
measured by CERES (Clouds and the Earth’s Radiant Energy 
System, Wielicki el al., 1996). As will be shown, this lag 
behavior is important from the standpoint of determining the 
extent to which radiative flux variations are a combination of 
(1) radiative feedback upon temperature (which w'ould be 
nearly simultaneous with temperature change) versus (2) radia- 
tive forcing of temperature (which would precede temperature 
change). This issue regarding the direction of causation bet- 
ween variations in temperature and radiative flux was explored 
in some detail by Spencer and Braswell (2010, 2011), as well 
as Lindzen and Choi (20 1 1 ). 

2. Observed ocean temperature variations 1955-2011 

Global (+/-60'’ latitude) three-monthly ocean temperature 
variations from Levitus el al. (2009) for the period JFM 1955 
through AMJ 201 1 were averaged into 50 in layers to a depth 
of 700 m and interpolated to monthly time resolution. The 
results in Fig. 3a for the top four layers, the bottom layer, and 
the 0-700 m average show general warming which decreases 
with depth, 

The strong interannual variability in Fig. 3a is mostly related 
to ENSO activi^. It is well known cliat ENSO i.s the dominant 
mode of interannual variabili^ in the climate system, and we 
see from Fig. 3b that the warm phase of ENSO (El Nino) leads 
to a reduction in the rate of vertical overturning of the global 
average ocean, evidenced by warming in the 0 to 100 m layer, 
and cooling below. Our intent is not to explain why this occurs, 
only to exploit the observed relationship for the purposes of 
the ID model. 

While it is difficult for a simple ID model to include the 
physics causing ENSO (even some 3D coupled climate models 
have difficulty), it is relatively easy to include the ENSO-in- 
duced vertical heat redistribution and the resulting changes in 
radiative feedback at the top of the ocean. For the purpose of 
forcing ENSO variability upon the model, we use the 
Multivariate ENSO index from 1950 to 2011, and the extended 
MEI for the period 1880-1950 (Wolter and Timlin, 2011) 
during the model spin-up. The ME! is a quantitative empirical 
measure of the intensity of El Nino (positive MEI) and La Nina 
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betw'een the warm near-surface layers above the thermocline 
(0-100 m) and the colder layers below, as modified by changes 
in feedback which are (by definition) proportional to surface 
temperature departures from normal. It will be included in the 
time-dependent ID forcing-feedback-mixing model to explore 
the relative roles of forcing and feedback in explaining the 
ocean temperature changes during 1955-2011, as well as the 
satellite-observed variations in top-of-atmosphere (TOA) net 
radiative flux variations between 2000 and 2010. It will be 
shown that internal radiative forcing associated with ENSO, 
possibly the result of changes in cloud cover, is additionally 
required in order to explain the satellite TOA radiative flux 
variations, which cannot be explained based upon ocean mixing 
and feedback alone. 
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Fig. 3. Three-monthly Levitus global (•+/-60'’ latitude) ocean tem- 
perature variations from JFM 1955 through AMJ 2011 averaged into 
50m layers: (a) 0-50m, 50-100 m. 100-150 m. 150-200 m, 650-700 
m, and 0-700 m; and (b) detrended layer temperatures lag regressed 
against the Multivariate ENSO Index, with lag = '*'1 correlation coeffi- 
cients shown for the top four layers. The +/-la confidence intervals 
approx imatel>' equals the width of the four data point dots. 


(negative MEI) conditions, computed as the first unrotated 
principal component of six observ'ed variables over the tropical 
Pacific: sea-level pressure, zonal and meridional components 
of the surface wind, sea surface temperature, surface air tem- 
perature, and total fractional coverage of the sky by clouds. 
The MEI is normalized to have a standard deviation of 1 . 

The basis for our simplified partitioning of ocean mixing 
changes associated with ENSO come from the MEI and ocean 
temperature data themselves. Lag regression coefficients bet- 
w'een the global average ocean layer temperatures and MEI 
during 1955-2011 (Fig. 3b) reveal warming of the 0-100 m 
layer, and cooling of the 100-200 m layer, during El Nino 
conditions (positive MEI), and the opposite behavior during La 
Nina (negative MEi). This global-average behavior provides 
the basis for representing the ENSO-induced changes in ocean 
mixing with exchanges in heat between the 0-100 m layer and 
the 100-200 m layer in the ID model. 

Initially it will be assumed that ENSO-related temperature 
changes are only the result of these changes in ocean mixing 


3. The rorcing-feedback-mixing model 

The simple ID model used here will include the three pri- 
mary processes that control global average surface (or ocean 
mixed layer) temperature departures from equilibrium: forcing, 
feedback, and ocean vertical mixing. We address monthly and 
longer time scales so that we can assume the atmosphere is in 
conveaive equilibrium with the ocean surface; potential changes 
in latent and sensible heat transfer from the ocean to the 
atmosphere are neglected, except to the extent they are implied 
by the feedback parameter, which implicitly includes all atmos- 
pheric changes in response to surface temperature change. 

The mode! is represented in schematic fonn in Fig. 4, with 
solid arrows representing radiative energy exchanges, and 
dashed arrows representing non-radiative energy exchanges. 
The ocean-only m(xlel of temperature departures from equi- 
librium uses forty 50 m-thick layers extending from the ocean 
surface to 2,000 m depth. Energy exchanges between land and 
ocean are neglected. The radiative influence and response of 
the atmosphere is implicitly included in the model's feedback 
and radiative forcing parameters. The model equations for the 
time rate of change of temperature in each of the 40 layers are: 



model. Solid arrows rqjresent radiative energy exchanges, while 
dashed arrows represent non-radiative energy exchanges. 
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Cp[dA7-|/d/] = [^(0 - XAr, 1 + S,(/) + CpK^d^AT/dz", (1) 


Cp[dArj/d»l = Sj(0 + CpK./Ar/il-=, (2) 

CjldATj/d/] = Sfi) + C|.ic„d'A7-/dz", (3) 

C/dAryd/J = S,0 + C,lC.,d“A^/d^^ (4) 

CJdA7;/d/] = CpK^d^A77dz^ (i = 5,40) (5) 


where Cp is the bulk heat capacity of a 50 m thick ocean 
layer, assumed to be a constant with depth; N represents ali 
external and internal radiative forcings; X is the net feedback 
parameter (Forster and Taylor, 2006; Forster and Gregory, 
2006); S represents non-radiative forcing of temperature change 
(ocean mixing), with N and S in Watts per sq. meter (W m'^); 
and the last term represents all processes which mix vertical 
temperature anomaly structures with depth, with k„ being the 
depth-dependent effective difflisivily representing all vertical 
mixing processes in the global-average ocean. Note the left 
hand side of Eqs. 1-4 is equivalent to the change in the layer 
heat content with time. The two terms in brackets together in 
Eq. 1 represent the total radiative imbalance of the system: the 
sum of radiative forcing and radiative feedback. 

We assume the total radiative forcing N operating on the first 
model layer is composed of the RCP6 anthropogenic and 
volcanic external forcings estimated by Meinshausen et al. 
(201 1) used in the CMiPS experiments, with land use and black 
carbon forcing removed for our ocean-only simulations, and an 
internal pseudo-forcing proportional to MEI with empirically 
detennined coefficient of proportionality a at adjustable time 
lagj: 

A'» = A'Rcp(') + a*MEI(rj) (6) 

The non-radiative forcing terms of the first four model layers 
(S) represent inter-layer heat exchange components propor- 
tional to MEI with empirically determined coefficient of pro- 
portionality P at adjustable time lag k: 


s,w= 

0.5p*MEl(/^). 

(7) 

s,(0 = 

0.5P*MEI(/^) 

(8) 

«')= 

-0-5p*MEI(/^,) 

(9) 

s,(0 = 

~0.5p'=MEi(O- 

(10) 

The MEi tenns in Eqs. 7-10 are meant to approximate the 


observed relationship between upper ocean temperature vari- 
ations and ME! shown in Fig. 3b by imposing ENSO vertical 
heat exchanges associated with El Nino and La Nina activity; 
for example, warming of the 0- 1 00 m layer and an equal 
amount of cooling in the 100-200 m layer during El Nino 
(positive MCI) conditions. While this obviously forces con- 


siderable agreement betw'een the model and the observations 
on inlCTannual time scales, the model ocean must still respond 
in terms of vertical mixing and radiative feedback, which then 
alters the total heat content of the model climate system and 
the deeper ocean temperature profile. 

The ten adjustable free parameters of the mode! are the net 
feedback parameter; scale factors on the radiative and non- 
radiative MEI forcings; time lags on the radiative MEI forcing; 
and six depth dependent effective dilfiisivities. Ranges of all 
model adjustable parameters are swept over many thousands 
of combinations, each resulting in a model simulation which is 
then compared to the ob.servations. 

4. Model simulations with and without ENSO 

All experiments are run with the CMIPS RCP6 radiative 
forcing histories (Meinshausen et a!., 2011), but different 
assumed combinations of MEI-dependent forcings, net feed- 
back parameter, and ocean effective difllisivities. For simpli- 
city, the ocean diffusivities are assumed to be constant vvith 
time, and adjustable for only the top six layers, with the 
remainder of the layers assumed to have the same difflislvity as 
the sixth (250-300 m) layer. The ranges of the free parameters 
tested were 0.5 to 4.0 W m"^ for the net feedback para- 
meter; 0 to 4.7 X lO'^ m^s"‘ for the diffusivities; and +/- 12 
months lag (relative to the observed time histo^' of MEI) for 
the ENSO radiative forcings. 

The experiments involve initialization of the model in the 
first month of 1880 with zero temperature anomalies (equili- 
brium) and are run with a monthly (30.438 day) time step 
through June 2011 . Initialization of the model at the start of the 
Levitus observational period (1955) rather than in 1880 was 
found to only reinforce our conclusions. The model output was 
then compared to the Levitus observations for the period 1955- 
2011, and to the CERES satellite observations of net radiative 
ffux variations during March 2000 through December 2010. 

Various combinations of the model free parameters were 
tested in a heuristic fashion, by sweeping a range for each 
adjustable parameter as described above. The model results 
quickly suggested much narrower ranges of the free para- 
meters over which the model behaved in a manner similar to 
the observations. The free parameter values that produced good 
agreement with the observations were chosen in an iterative 
fashion as the dependence of the model results on the various 
free parameters was better understood. This tuning of the 
simple ID model parameters is little different philosophically 
from the tuning of various parameterizations performed in 3D 
models, except in the case of the feedback parameter which w'e 
adjust directly whereas it is adjusted indirectly in 3D models as 
other parameters (such as cloud parameterizations) upon which 
it depends are adjusted. 

Three forcing experiments were r^m, as shown schematically 
in Fig. 4. Case I includes only the RCP6 estimates of anthro- 
pogenic and volcanic radiative forcings to ensure that the feed- 
back parameter (i.e., climate sensitivity) results were consis- 
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Table 1. Model free parameter values chosen for optimized fit to observations under different simulation forcing scenarios, and the resulting 
fraction of 0-2000 m layer heating occurring below 700 m depth. 


Parameter 

Case I: RCP6 only 

Case 11; RCP6 + ENSO mixing 

Case 111: RCP6 + ENSO 
mixing + ENSO radiative 

Feedback parameter (>., W K*') 

1.7 

1.9 

2.8 

MEl non-radiative forcing coeff. (a, W m'^) 

NA. 

1,2 

1.2 

a time lag (months) 

NA. 

Assumed -t-1 

Assumed -t- 1 

MEl radiative forcing coeff. (P, W m'^) 

NA. 

N.A. 

0.6 

P time lag (months) 

N.A. 

N.A. 

-9 

Layers 1-6 effective diffusivities (k, lO"^ s'') 

0.54, 0.84,1.1,1.8, 3.0, 4.7 

0.74, 1.3, 2.6, 3.6, 4.2, 4.7 

0.72,1.2, 2.4, 4.2, 4.7, 4.7 

Fraction of 0-2000 m heating 
occurring below 700 m depth 

0.40 

0.44 

0.39 





YEAR 

Fig. 5. Model simulations of monthly global average 0-50 m layer 
ocean temperature variations for three cases: (a) only RCP6 radiative 
forcings; (b) RCP6 plus ENSO-related non-radiative forcing (ocean 
mixing); and (c) RCP6 plus ENSO-related radiative and non-radiative 
forcinp. 

tent with the CMIP3 models (Forster and Taylor, 2006). Case 
il adds to the RCP6 forcings ENSO non-radiative forcing 
(ocean mixing) based upon the time history of the MEl index, 
with a time lag of 1 month to be consistent with the Levitus 
observations in Fig. 3b. Case III further adds ENSO-related 
radiative forcing with adjustable time lag. 


Example values of the free parameters which were deemed 
to provide good overall agreement to the observations for the 
three cases are given in Table 1, keeping in mind that other 
slightly different values produced nearly the same results. In 
all three cases, the model was required to match the 0-50 m 
observed temperature trend for 1955-201 1 to within 0.002 deg. 
C per decade. None of the time series were detrended for the 
purpose of the comparisons, since temperature trends are one 
component of the observations we want to explain. 

The 0-50 m mode! temperature results for the three simula- 
tion case scenarios are shown in Fig. 5. All of the model linear 
trends for the 1955-2011 equal the Levitus trend, while the free 
parameters were adjusted to optimize the match between the 
model and (he other observations. In Case I, the wanning is 
only the result of the increasing anthropogenic greenhouse gas 
forcing in RCP6, while the Intermittent cooling events are 
from major volcanic eruptions. The Case I feedback parameter 
is X= 1.7 W (climate sensitivity of 2,2‘’C, assuming 

3.7 W m"^ forcing from a doubling of atmospheric carbon 
dioxide, 2XC02) which is within the range of diagnosed net 
feedback parameters from IPCC (2007) AR4 coupled climate 
models (>. = 0.9 to 1,9 W Forster and Taylor, 2006). 

This suggests the simple model produces a net feedback 
parameter consistent with CMIP models in response to anthro- 
pogenic and volcanic forcings. 

In Case II, the impact of the imposed ENSO-related heat 
exchanges is evident, showing much better agreement with 
observations (Fig. 5b) for year-to-year variability as would be 
expected since the model is being nudged in that direction at 
each time step based upon the time history of ENSO through 
the MEl index. The feedback parameter in this simulation is 
>.= 1.9Wm'^K~', which corresponds to a slightly lower climate 
sensitivity of 2.0°C. 

Finally, adding the internal radiative forcing from ENSO in 
Case III (Fig. 5c) leads to only small adjustments to the model 
0-50 m layer temperatures, but a rather large increase in the 
feedback parameter, >. = 2.8 corresponding to a 

climate sensitivity of 1.3“C. The reason for this change will 
become apparent shortly. 

The temperature trend profiles for the three model cases are 
shown in Fig. 6. The Levitus trend profile shape is better 
matched when the effects of ENSO are included, although the 
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Tempera^re Trends (dag. C/decade, 19S5>2011) 



Fig. 6. Comparison of three model cases to observed decadal ocean 
temperature trends as a function of depth, in 50 m layers, for 1955- 
2011. The layer effective diffiisiviiies used in the modd simulations 
are shown in the inset. 



(radlslian tpafora SST) LAS (months) (radiation aftar SST) 

Fig. 7. 1.ag regression coefficients between monthly CERES radiative 
fluxes and HadSST2 sea surface temperature variations, and compared 
to the three model simulatiotts. 

differences between the three simulation cases are within the 
margin of error of the Levitus observations. In all three model 
cases, the fraction of the 0-2000 m layer warming occurring 
below' 700 m depth (Case 1:0.402; Case 11:0.440; Case III: 
0.389) i.s consistent with the one-third factor estimate obtained 
from observations (Levitus e( al., 2012), given the margin of 
observational error. 

But tlie largest differences between the mode! simulalions 
and observations is found for the relatlomship between TOA 
radiative fluxes and SST during the period which the Terra 
satellite CERES instrument was operating (SST departures in 
the mode! are assumed to be the same as the 0-50 m layer 
temperature departures). The CERES Terra Satellite SSF 2.6 
monthly global gridpoint radiative flux anomalies were 


averaged over the 60“N-60"S oceans for direct comparison to 
the Levitus and HadSST2 ocean surface temperatures. Signifi- 
cantly, the tag regression relationship between radiative flux 
and surface temperature (Fig. 7) can reasonably match the 
CERES vs. SST observations only if ENSO-related radiative 
forcing is included in the model. In Case II, where the only 
radiative effect is feedback upon the ENSO mixing-forced 
ocean temperature variations, the model is unable to capture 
the radiant energy accumulation (loss) which precedes the 
highest (lowest) temperature anomaly conditions. 

In Case III, the greatest agreement with observations was 
found when the assumed ENSO radiative forcing (with its 
assumed proportionality constant, see Eq. 6) preceded the ME! 
index by around nine months. This is a significant result. It 
suggests that as part of the changes in the coupled ocean- 
atmosphere circulation associated with ENSO, there are non- 
feedback changes in the global radiative balance which occur 
that contribute to later surface temperature anomalies associated 
with ENSO, possibly through changes in cloud cover and the 
resulting global albedo. Feedback upon previous ENSO activity 
cannot explain the lag, as evidenced by the Case II curve in 
Fig. 7. 

The most obvious (but not necessarily correct) explanation 
for this behavior is that the Earth’s radiative budget is a partial 
function of circulation regime associated with El Nino and La 
Nina activity, independent of radiative feedback upon tempera- 
ture. From Table 1 we see that the e.stimated magnitude of this 
internal radiative forcing is 0.6 W m*^ per unit MEI index. 
Compared to the estimate a rate of energy absorption/loss by 
the climate system of 240 W this amounts to a 0.25% 
non-feedback modulation of the average global radiative 
energy budget by ENSO activity. Thus, the extended period of 
El Nino activity starting in the late 1970s appears to impact our 
interpretation of the sensitivity of the climate system to anthro- 
pogenic forcing by providing additional radiative heating of 
the climate system, which then implies a lower climate sen- 
sitivity in order to explain the same amount of temperature 
rise, at both the surface and within the ocean. 

The model re.<5ulis also address the issue of the relative size 
of radiative forcing versus radiative feedback associated with 
ENSO (Des-sier, 2011). Even though tlie non-radiative (ocean 
mixing) forcing in Case III was twice the size of the radiative 
forcing (see Table 1), supporting the Dossier (2011) view that 
ENSO is a primarily ocean-driven phenomenon, that smaller 
radiative forcing is still 2.8 times larger than the radiative 
feedback, with monthly standard deviations of 0.5 1 W m'^ and 
0.18 W m"^ respectively over the ten-year satellite observation 
period. This is because radiative feedback is, by definition, 
proportional to surface temperature changes, which are very 
small in the global average. This supports the contention of 
Spencer and Braswell (2010) that short term internal radiative 
forcing can corrupt our estimates of radiative feedback in the 
climate system. 

Finally, note that the common practice of diagnosing the 
feedback parameter at zero time lag would lead to a 50% 
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underestimate of the specified feedback for Case IJi in Fig. 7 
(1.4 diagnosed vs. 2.8 W m'^ K”’ specified), consistent with 
the conclusions of Spencer and Braswell (2010, 2011) and 
Lindzen and Choi (2011) that the presence of time varying 
radiative forcing tends to lead to an underestimate of the net 
feedback parameter diagnosed from observations. 

5. Conclusions 

While it is easy to criticize the simplicity of a ID model of 
the climate system, for global averages there are only three 
main processes which control surface (or ocean mixed layer) 
temperatures: radiative forcing, radiative feedback, and vertical 
ocean mixing, all of which can be included in a ID model. 
Given the wide variety of ocean responses in the more com- 
plex 3D models (see Fig. 1), it is entirely reasonable to use a 
simple ID model which can include these three main pro- 
cesses in an attempt to best explain observed rates of ocean 
warming. Insights gained through such a simple model can 
then help guide the development and tuning of the much more 
complex 3D models. 

The ID forcing-feedback-mixing model results presented 
here suggest tliat radiative changes generated within the climate 
system associated with ENSO can have a considerable impact 
on our interpretation of ocean temperature changes and our 
inferences regarding feedback. Forcing of the model with only 
the traditional external forcings (mainly anthropogenic and 
volcanic) and adjusting the model ocean effective diffusivities 
to match the observed warming profiles down to 700 m since 
1 955 yields a climate sensitivity within the range of the CMIP3 
climate models. 

Adding ENSO non-radiative forcing (imposed exchanges of 
heal between the 0-100 m and 100-200 m layers proportional 
to the Multivariate ENSO Index) did not substantially change 
the optimum net feedback parajneter, but the resulting radiative 
behavior of the model could not capture the satellite-observed 
time-lag relationship between radiative flux and temperature. 
Only with the inclusion of ENSO related radiative forcing nine 
months prior to peak MEI (El Nino or La Nina conditions) 
could the lag relationship between satellite measured global 
oceanic radiative flux variations during 2000 through 2010 be 
reasonably well reproduced, which in turn required a substan- 
tially larger net feedback parameter in the model, 50% larger 
than with anthropogenic and volcanic forcings alone. This is 
interpreted as evidence that stronger El Nino activity, such as 
that experienced approximately betw'een 1 977 and 2006, causes 
internal radiative forcing of the climate system, which supple- 
ments anthropogenic warming. 

Nevertheless, the relatively small differences in the ocean 
warming profile for the three modeled cases in Fig. 6 - despite 
a 50% range in assumed climate sensitivity - suggest that the 
levels of ocean warming observed since the 1950s might not 
provide a very strong constraint on our estimates of climate 
sensitivity. The uncertainty in the rates of ocean mixing and the 
exceedingly small changes in deep ocean temperature contri- 


bute to this difficulty in diagnosing the sensitivity of the climate 
system. 
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Senator Whitehouse. Thank you very much, Dr. Spencer. 

Let me begin my questioning, I think we have time to either ex- 
pand the rounds or have two rounds. How do you want to handle 
this, David? 

Senator Vitter. Could I have two rounds? Because I may have 
to go. 

Senator Whitehouse. OK, we will have two rounds so that I 
may move quickly on. 

Let me start with Dr. Pielke. I take from your testimony that we 
actually have a fair amount in common. As I understand it, we 
agree that climate change is happening, correct? That is a yes? 

Mr. Pielke. Yes. 

Senator Whitehouse. And we agree that we should both miti- 
gate and adapt in response to that change. 

Mr. Pielke. Yes. 

Senator Whitehouse. And we both find the IPCC reports cred- 
ible? 

Mr. Pielke. Yes. 

Senator Whitehouse. Yes. Can we also agree that a body of 
credible research projects that extreme weather events could in- 
crease in frequency and intensity due to manmade carbon dioxide 
emissions? 

Mr. Pielke. Yes. That is certainly the case. And if you look at 
the literature, you will find many such projections. And I would en- 
courage you take a look at my testimony where we actually took 
climate model output and we asked the question, let us assume 
that it is true. When would we be able to detect that signal in, we 
looked specifically at North Atlantic hurricanes? 

And the answer, much to our surprise, and it has been replicated 
now by Kerry Emanuel at MIT with different assumptions, it said 
it is many decades to centuries before we can say ah hah, we have 
seen that signal. 

Now, that does not mean that climate change, we can forget 
about it. What it means is that we have to be very careful making 
strong statements about attribution today because they just rest on 
a very weak foundation. 

Senator Whitehouse. And if you are being a prudent actor and 
looking forward to protecting your children, your grandchildren and 
so forth, it is possible that there could be a point, particularly with 
this issue where we are already outside of the bounds that have 
been, our species boundaries for at least 800,000, we have been be- 
tween 170 and 300 parts per million for at least 8,000 centuries 
and now, poof, we are suddenly out, we are at 400 parts per mil- 
lion, it is climbing. Is there a point at which it might be wise to 
anticipate behavior rather than wait for its signal to emerge? 

Mr. Pielke. Absolutely. I have written on adaptation for an 
awful long time. And there is a lot of talk now about we are enter- 
ing a new normal. If you take a close look at the statistics that I 
showed you today, one of the concerning things is that we are not 
even at the old normal, the tornadoes of the 1950’s or the hurri- 
canes of the 1920’s or drought of the 1930’s and 1950’s. We are not 
prepared for the old normal. So, I think there are a lot of reasons 
to adapt. 
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What I would suggest is, I agree entirely with your comments 
about being prudent and acting on energy policy and de-carbon- 
izing, but there are much, much better justifications for that action 
than invoking extreme events. For a group of climate, people who 
want action on climate, to invoke the importance of science and 
then very quickly leave that behind and say, this latest disaster, 
that and so on, they undermine their own efforts to advocate for 
action because it is just not supportable. 

Senator Whitehouse. We do know a few things, though, as I un- 
derstand it. We do know that warmer oceans create stronger 
storms because of the extra heat that is thrown up into the atmos- 
phere off the warmer oceans. Is that accepted phenomenon? 

Mr. PiELKE. Yes. I mean that, independently, is true but at the 
same time there are countervailing forces like wind sheer. 

Senator Whitehouse. I understand. But at least part is true. 

Mr. PiELKE. Yes, that is absolutely true. 

Senator Whitehouse. And it also true that warmer oceans and 
warmer air carry more moisture and therefore can lead to more se- 
vere precipitation. That is a known scientific proposition. Correct? 

Mr. PiELKE. Yes, that is absolutely true. 

Senator Whitehouse. So, when you start to put some of those 
things together, you can start to draw reasonable conclusions that 
if the Gulf of Mexico is considerably warmer and it is on the hurri- 
cane track, you might want to be careful. 

Mr. PiELKE. Absolutely correct. But again, we cannot detect that 
scientifically for decades. My thing is we note that, identify it as 
a risk, and then we move on to talking about other basis for action. 

Senator Whitehouse. And it is interesting that a lot of the focus 
of the hearing has been on atmospheric models. I had actually 
hoped to focus on oceans issues and it is not your fault that you 
guys were selected as the Republican witnesses, but the other pan- 
elists bring a lot of oceans experience and so if I am taking you out- 
side of your level of expertise, then just let me know. 

But it does strike me that when you compare the atmospheric 
data, you really do have to get into issues of climate modeling and 
people can pick apart the modeling issues. When it comes to rising 
sea levels, when it comes to warmer ocean temperatures and when 
it comes to ocean acidification, we are not talking about modeling 
we are talking about measurement. Is that not correct? 

Mr. PiELKE. Yes. 

Senator Whitehouse. So, I mean we know that Newport, Rhode 
Island, 10 inches higher in sea level since the 1930’s. We know that 
has consequences. We know that Narragansett Bay is four degrees 
warmer, mean water temperature, than it was 30 or 40 years ago. 
We know that has caused a lot of valuable fish to move out and 
affected our fisherman in a very unfortunate way. 

Some of these things, once you look at the oceans, become much 
clearer and the signal problem begins to dissipate. Do you not 
agree? 

Mr. PiELKE. Yes. I think it is important to separate out looking 
for a signal of climate change, and I would agree with many of the 
witnesses today who said it is unequivocal that there is human- 
caused climate change, from trying to find that signal in extreme 
events. 



345 


Senator Whitehouse. Understood. 

Mr. PiELKE. We do not look at extreme events to show climate 
change. 

Senator Whitehouse. I am over my time, so I will come back as 
we will have another round with the time pressure off but I do 
want to yield to the Ranking Member and be courteous. 

Senator Vitter. Thank you, Senator, and thanks to all of our 
panelists. And I want to really continue this discussion because I 
do think it is important that we bring some rigor to the discussion 
and that we be precise. And that also dovetails with Dr. Spencer’s 
comments. 

On the one hand the title of the hearing is Climate Change: It’s 
Happening Now. Well, I mean, if we take a vote in Committee 
about how many people agree with that, we take a vote among the 
witnesses how many people agree with that, everyone will raise 
their hand, myself included. 

But the suggestion which was in fact stated several times by the 
Chair, by some witnesses, one of the big themes, one of the big nar- 
ratives, is that extreme weather events are dramatically increasing 
as a direct result of human-related carbon emission. So again, I 
think it is important to be precise. So, let me focus on that because 
that is a huge narrative in the last several years. 

So Dr. Pielke, since you have focused on that, is there evidence 
that statement is true, extreme weather events are dramatically in- 
creasing recently for any reason and that if they are it is related 
to carbon and climate change? 

Mr. Pielke. Unfortunately, the phrase extreme weather is slip- 
pery and general enough to encompass many things and people can 
invoke that statement and imply something that maybe is not sup- 
ported. 

The reality is that with respect to heat waves, as we heard ear- 
lier, and what has been called extreme precipitation, which is a sci- 
entific term and often is not what most people would think of as 
extreme precipitation, yes, there has been a documented increase 
in those phenomena and there have been attribution that link it to 
increasing greenhouse gases. 

But when it comes to the most costly visible disasters, hurri- 
canes, floods, drought and tornadoes, as I discussed, there is not 
presently attribution or even detection of increasing trends with re- 
spect to those phenomena. There may be in the future, but there 
is not presently. 

Senator Vitter. OK. And that directly relates to pictures of 
Superstorm Sandy, discussion of Hurricane Katrina, etcetera. 

Let me bring up these charts again because they are yours. The 
data is not yours, but they are from your testimony. And if you 
could just briefly walk us through what each chart represents and 
what do you think it says. So, heat waves. 

Mr. Pielke. That one is not from my testimony. 

Senator Vitter. Oh, sorry, I thought it was. This is, let me com- 
ment on this. This is EPA data with regard to heat waves over 
many decades. Let us go to the next one. Drought. 

Mr. Pielke. That one also is not from my testimony. I do refer 
to drought but since the IPCC in 2007 came out with its report, 
the community has recognized that the phenomena of drought is 
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more complicated than was originally thought and there are trends 
in some places of increasing drought and in other places of decreas- 
ing drought. But overall, over the planet, the conclusion has been 
that over 60 years there has been no trend one way or the other. 

Senator Vitter. OK. Next chart is wildfires. 

Mr. PlELKE. Yes, this one does not appear in my testimony ei- 
ther. It is very plausible that there could be a signal of human- 
caused climate change in western wildfires in particular. There is 
a number of causal steps in that chain that need to be connected 
and it is logical. 

But doing convincing attribution is made complicated because 
humans have been so deeply interfering with the western eco- 
systems that, according to a recent study and proceedings of the 
National Academy of Sciences, climate and societal behavior and 
fire have all been decoupled over about a century. 

Senator Vitter. OK. And hurricane landfalls in the U.S.? 

Mr. PlELKE. Yes, this does come from my testimony. And remark- 
ably, over a century, there has actually been a slight decrease in 
the number of hurricane landfalls. Presently, we are in the longest 
stretch with no Category III or stronger hurricanes making landfall 
in the U.S. ever recorded. Now, that goes back to 1900 and the 
data before that is even less. The State of Florida is in the longest 
stretch without being hit by a hurricane. 

So, the idea that we are in some sort of enhanced hurricane re- 
gime sets the stage for setting the false expectations. We are not. 
We have actually been pretty lucky in recent years. 

Senator Vitter. And this is the global equivalent, global cyclone 
landfalls, which is basically hurricanes, typhoons, global landfalls, 
is it the same story basically? 

Mr. PlELKE. Yes. That is a study we did where we added up all 
of the landfalls globally and the data is good in 1970 and there is 
no trend globally either. 

Senator Vitter. OK. Thank you very much. 

Senator Whitehouse. Let me ask if any of the other witnesses 
would care to respond to those charts and that data? Starting over 
here at the left. Dr. Francis, do you want to share your views? 

Ms. Francis. Sure. There is a lot of information presented there. 
But I think I wanted to reiterate something that Dr. Cullen said 
and that is when you are looking at trends like heat waves and 
droughts and floods, you cannot take an area the size of the United 
States, average over the entire area, and then present trends based 
on that because there are huge regional differences. And so, if you 
average over the East being wetter and the West being drier, you 
get no signal. So, what I saw there was an average over the United 
States. Again, that trend does not reflect what is really happening 
on a regional basis. 

In terms of the hurricanes, I am not a hurricane expert. But I 
think focusing on land falling hurricanes also is a rather not quite 
realistic way to go about it because, for example, the last 2 years 
there have been a large, many more hurricanes than in a typical 
year, over the last two summers in the Atlantic, and for whatever 
reason, very few of them actually made landfall in the United 
States. But there were way more hurricanes than normal. So, I 
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think the statistics as presented there present a rather misleading 
picture. 

Senator Whitehouse. Let me turn to Dr. Spencer and let me 
first ask a kind of unrelated question, Doctor. Do you believe that 
the theory of creation actually has a much better scientific basis 
than the theory of evolution? 

Mr. Spencer. And why are we going in this direction? 

Senator Whitehouse. Because it is something that you have said 
and I just wanted to see if you still believe it. 

Mr. Spencer. I believe that evolutionary theory is mostly reli- 
gion. It is naturalistic. But my faith is not strong enough to believe 
that everything happened by accident. I mean, there is a lot of 
work out there that has shown that you cannot statistically com- 
bine all of the elements that are contained in a DNA molecule by 
chance over however many billions of years you want to invoke or 
over how many, how much known universe there is with all of the 
matter in it. 

So what I am saying is some areas of science deal a lot more 
with faith than with known science. And so, I am open to alter- 
native explanations. 

Senator Whitehouse. And do you still believe that the theory of 
creation actually has a much better scientific basis than the theory 
of evolution, to be specific? 

Mr. Spencer. I think, I think I could be put into a debate with 
someone on the other side and I think I could give more science 
supporting that life was created than they could support with evi- 
dence that life evolved through natural, random processes. So, yes. 

Senator Whitehouse. OK. In your testimony, you have a graph 
that I think we have seen a lot of versions of during the course of 
the day which shows an average trimmed line, the Wack line, that 
is the average of all of the other lines which are various climate 
models. 

Mr. Spencer. Yes, those are 73 of the latest IPCC climate mod- 
els. 

Senator Whitehouse. And then you have your own balloon and 
satellite data sets which are indicated by the various marks run- 
ning below. 

Mr. Spencer. Yes. Those big blobs are the observations. There 
is a total of six data sets there, one of which is ours. The other five 
are not ours. 

Senator Whitehouse. And they all come from the tropical mid- 
troposphere? 

Mr. Spencer. Yes, this is all tropical mid-troposphere. That is 
right. 

Senator Whitehouse. So, they are all from the tropics and they 
are all from above 5,000 roughly? 

Mr. Spencer. Well, it is actually a deep layer of the atmosphere 
from the surface to, let us say, 10 or 12 kilometers altitude. So, it 
is a bulk measure of the tropical atmosphere. 

Senator Whitehouse. OK. Let me show you a second graph 
which looks rather similar to it, other side, upside down, and was 
presented to this Committee by Dr. John Christy who, I believe, is 
a collaborator and co-author of yours. Do you recognize that? 

Mr. Spencer. Yes. 



348 


Senator Whitehouse. And that shows what appears to be the 
same data set going along the bottom line, the same average, but 
it also shows an additional data set in the middle which includes 
surface temperature readings. 

Mr. Spencer. Yes. 

Senator Whitehouse. And it would appear to me that the sur- 
face temperature readings, when you add them, are far closer to 
the average than the data set that you selected. 

Mr. Spencer. Yes, the surface temperatures appear to be closer. 
The reason why we emphasize deep tropospheric temperatures is 
because they are not subject to certain kinds of errors, for instance 
urban heat island effects. Also, our satellite measurements are the 
only truly global measurements. That is for global. Ours are the 
only truly global measurements because they sample all of the 
global atmosphere. 

Senator Whitehouse. And then let me show a third graph which 
I think is fairly common in the literature on this that I believe was 
produced by Ed Hawkins at the University of Reading that is a 
common display, I gather, in the scientific community. And that 
shows from an even broader set of data sources the match between 
observed and modeled projections. Have you seen that before? 

Mr. Spencer. I have not seen this one. 

Senator Whitehouse. OK. But it is certainly apparent that, as 
you go through those sets, the data set that you have selected is 
the one that is most divergent from the model data and that as you 
add further observations, the trends close rather than separate. 
Correct? 

Mr. Spencer. Oh, Senator, I can turn that around and tell you 
that usually what we see from the IPCC are comparisons which are 
the closest and it takes someone like me to come along and say all 
right, you are not showing all of the data. So, we are just trying 
to give some equal time to the other half of the story that is not 
being told. 

Senator Whitehouse. But you will concede that in this graph 
there is more data than in the data sets, the six data sets that you 
incorporated in your testimony? That is just factual. Correct? 

Mr. Spencer. More data? No, I would not concede that. 

Senator Whitehouse. All right. Can I ask Dr. Francis to com- 
ment on this? Or, I do not know who else would like to. 

Ms. Francis. Sure. I will take a stab at it. So, we who have used 
model output for many years for various things are as aware as 
anyone that they are not perfect. We know they are not perfect. 
But they get the general sense of change correct. Some of them do 
a darned good job and there are variables that, in fact, they project 
are changing slower than the real world. So, in fact, they are more 
conservative than the actual change that we observing in the real 
world. 

This sea ice loss is a classic example. Most of the models have, 
when they are run in hind cast, models looking back at the real 
world and what has happened are not able to capture the speed of 
change of the sea ice loss in the Arctic. 

So, I think it is very possible to look through the model output 
and find problems. But overall the models do an amazingly good 
job of simulating what is an incredibly complex system, this cli- 
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mate system that involves the oceans and the atmosphere and the 
ice and the biosphere and the soil moisture and coming up with 
very close representation of what the real world has undergone 
and, of course, into the future there are so many assumptions 
about what is going to happen in terms of future emissions of car- 
bon dioxide and future technologies and things like that. 

Senator Whitehouse. Now, there has been testimony here that 
we are, and I have said it, I think it is fairly commonly knowledge, 
that we are outside boundaries of carbon concentration in our at- 
mosphere that have persisted for somewhere between 800,000 and 
many millions of years. A minimum of 800,000 years. 

So, if carbon pollution has forced us outside of those boundaries 
and we are now in unknown territory for our planet without going 
back into geologic times, certainly unknown territory for our planet 
while it has been inhabited by our species, it is foreseeable that 
there is going to be some uncertainty about the modeling. We have 
never been here before, have we? 

Ms. Francis. That, it is very possible although the models are 
based on physics, the laws of physics, and the laws of physics are 
not changing. We understand what happens to the earth when you 
increase greenhouse gases. That has been known for a hundred 
years. 

Senator Whitehouse. Generally. 

Ms. Francis. Generally. 

Senator Whitehouse. But if there was a specific short-term cool- 
ing trend that is driven by changes in the ocean and by the chang- 
ing patterns of the ocean and the current flows and the increasing 
absorption, that is something that 10 or 15 years ago would have 
been a pretty tough thing to try to model exactly. 

Ms. Francis. You cannot model it exactly. The models have those 
kinds of variability built into them but to have the changes happen 
in the ocean exactly the same year in the model as they happen 
in the real world, you know that to create these model graphs like 
this they run the same model many times to create what they call 
ensembles because the models have natural variability in them just 
like the real world does. So, each of those runs of the model does 
not necessarily correspond to what the real world has done because 
we only have one run of the real world to compare to those. 

Senator Whitehouse. OK, let me interrupt. I see Senator Ses- 
sions here. I went ahead with Dr. Spencer’s testimony but I did let 
him know that you had wanted to be here when his time came to 
introduce him and I will yield to you the time. 

Senator Sessions. The 11, or 10 minutes, that you used. 

Senator Whitehouse. Well, there was nobody else here so I fig- 
ured I was not inconveniencing anybody. 

Senator Sessions. That is all right. But somebody else is here 
now. 

Well, if you just look at that chart it shows that is dropping 
down below the modeling levels. Dr. Spencer, let us look at this 
chart and let us get clear about what the chart says. 

The red line does not represent one or two models, does it? 

Mr. Spencer. It represents the average of all of the IPCC models 
included. And I want to emphasize the reason why the average is 
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important. The IPCC based its bottom line conclusions basically on 
that average. 

Senator Sessions. OK. 

Mr. Spencer. But the red line represents what the IPCC predicts 
for the future. 

Senator Sessions. So, back in 1995 our, well, in recent times the 
models were predicting a rather continuing increase in tempera- 
ture because C02 continues to increase in the world and whatever 
other factors they use. That made sense to those computer models. 

Mr. Spencer. Well, even Kevin Trenburth who is on the other 
end of the spectrum from me has admitted that we do not know 
why it stopped warming and it is a travesty that we do not know. 

If I can return to the chart that Senator Whitehouse presented 
as evidence of supposed agreement between the observations, the 
one behind you. Senator Whitehouse. 

Senator Whitehouse. This one over here? OK. 

Mr. Spencer. Would you admit that chart shows that the obser- 
vations are now approaching the bottom of the full range of climate 
model projections? 

Senator Whitehouse. I think the chart speaks for itself and, like 
this chart, it continues to show rising temperatures, maybe not at 
the level of the average, but that clearly is not a flat line from 
where they depart upwards. It has, it is well above the 0.2, it is 
more than halfway to 0.4, that, to me, is an increase, not a de- 
crease. 

Mr. Spencer. And I do not think anyone has claimed that there 
is a zero change. But there is a big difference between a tiny 
change and a huge change. And since we have policies that are 
being discussed that are going to be based on that red line, I think 
we need to consider the possibility that we need to go back and fig- 
ure out what is wrong with the models before we start basing poli- 
cies on models which produce at least two times as much warming 
as we have observed in nature and possibly three times as much 
warming. 

Senator Sessions. Dr. Spencer, you and Dr. Christy, by utilizing 
satellite data, has that not gained respect worldwide as a more ac- 
curate, a lot of scientists agree that is the best way to identify glob- 
al temperature change? 

Mr. Spencer. Well, we need all of these data sets. We need the 
satellite data set, partly because it is the only truly global data set. 
It also measures up where we can see other things happening. 

We think what is going on in the upper atmosphere is that is it 
not warming as fast because something called positive water vapor 
feedback is not happening. Now, these models amplify warming, at 
least twice the warming that occurs in all of these climate models 
is because they increase water vapor throughout the whole atmos- 
phere in response to the warming and it about doubles the warm- 
ing. And this lack of warming up in the free atmosphere to us sug- 
gests that, on these climate timescales, there is not positive water 
vapor feedback or that it is very weak. 

So that is one reason why, another reason why, we use the sat- 
ellite data. It tells us more about the climate system than just the 
surface. The surface is just a thin layer six feet above the surface 
and there are so many things that can affect that, wind and things. 
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This is a bulk measurement of the heat content of the atmosphere 
that we think has more physical meaning for understanding the 
climate system. 

Senator Sessions. Just to get this straight, the Economist said 
over the past 15 years air temperatures at the earth’s surface have 
been flat. Is that disputed? Or is that generally accepted today? 

Mr. Spencer. I think it depends on the surface temperature data 
set that they are talking about. There are different, just like there 
are different satellite data sets, there are different weather balloon 
weather sets, there are different surface temperature data sets and 
I think one or more of the surface temperature data sets show in 
the last 10 or 15 years a temperature change which is not statis- 
tically different from zero. 

Maybe there is a light warming, or a slight cooling depending on 
the data set. I am not an expert on all of those. But we are mincing 
words when what we should be emphasizing is we are not getting 
anywhere near the warming that the models have predicted. To 
me, that is the take-home message. 

Senator Sessions. Well, thank you for that. I think it should give 
us cause to analyze and think about that. 

It is pretty obvious also that there are long-term variations in 
temperature that have occurred naturally over the centuries. Is 
that correct? 

Mr. Spencer. Wait. While you were not here, I asked to enter 
into the record this plot of temperatures over the last 2,000 years 
which suggests that previous warm periods that our current warm 
period may not be exceptional compared to the Medieval Warm Pe- 
riod or the Roman Warm Period. In other words, global warming 
and global cooling happens almost every century. 

Senator Sessions. Well, they happen for some reason and we 
may be finding that C02 will impact global temperatures. But they 
have been occurring without huge increases in C02, it seems to 
me. 

Mr. Spencer. Well, I just find it very unscientific for scientists 
to claim that there are these past periods of warming which, well, 
we really do not know what caused them. They obviously were not 
due to people, but the current period of warming we know is due 
to increasing C02. It just logically does not make sense. 

Now theoretically I can admit I do expect some warming from 
C02. But as I have mentioned, my primary area of research is try- 
ing to determine exactly how much. And right now the State of 
that science is, I do not think we can say how much of our current 
warmth is due to human C02 emissions versus natural processes. 

Senator Sessions. In one of our last hearings, I do not know if 
you have these numbers in your mind or at hand, but earlier the 
question, the statement was made that we have had record high 
temperatures in the last few years and an unusual number of 
record high temperatures. 

As I understand the data, there are quite many more record tem- 
peratures during the Dust Bowl times of the 1930’s. Is that correct? 

Mr. Spencer. Yes, that chart was shown, maybe while you were 
not here, that shows that by far most of the high temperature 
records that were in the United States were set in the 1930’s. And 
I do not know what we are doing today so far in Washington, DC, 
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but I do not think we are going to hit 103 degrees today, which is 
the record high for this date in Washington, which was set in 1887. 

Senator Sessions. Well, one of the things that is confusing us a 
bit is they use the Heat Index and the Humidity Index and it 
makes the numbers go up and the Weather Channel’s ratings go 
up. We hear all about storms because we hear about every one of 
them. 

But Dr. Pielke, you have just demolished this idea, it seems to 
me, from your research that we are having extraordinary increases 
in storms of all kinds, floods, droughts. I remember that Kingston 
Trio song, they are rioting in Africa, they are starving in Spain, the 
whole world is full of strife and Texas needs rain. 

So, what is it, would you comment a little further on your finding 
objectively with regard to storms? I just had the numbers from 
NOAA that shows there has not been an increase but really a de- 
cline in hurricanes and Dr. Cullen’s own statement to us that there 
is no evidence to indicate that EF4, EF5 tornadoes, like the ones 
that devastated a large swath of Moore, Oklahoma in May, are be- 
coming more frequent or more severe. Do you have any comments 
on that? 

Mr. Pielke. Yes. I will just say that this is one area of research 
and science that really should not be controversial because, I mean, 
hurricanes, you do not miss them. They are big and you count 
them up. It is just math. 

And I said earlier and I will repeat this, if one wants to invoke 
the importance of science in these debates, you are not allowed to 
say, well, I like this science but I do not like that science. And the 
fact of the matter is, the Intergovernmental Panel on Climate 
Change did a big report, reported out in 2012, it looked globally at 
extreme events, and summarized these data. 

Now, looking forward, there are projections there may be more 
extreme events. But the good news is, we are monitoring, we are 
detecting, and simply statistically one of the last places you would 
want to look to see the signal of climate change is extreme events 
because they are rare, they do not occur all the time, and so it 
takes a long time to understand the statistics. 

To the extent there is large variability, that makes it even more 
difficult. So, I would say that images of Katrina and the like, they 
get a lot of attention and the media focuses on it, but it takes the 
scientific community down a path where pretty quickly they depart 
from what you can say based on data and analysis. And that does 
not help the discussion and it does not help, certainly, claims that 
are supposed to be grounded in science. 

Senator Sessions. Thank you, Mr. Chairman. I would just say I 
appreciate Dr. Spencer coming and to the extent to which he be- 
lieves this is a created universe, we share that common belief 

Senator Whitehouse. I am delighted that the witnesses were 
here and I want to thank them for their testimony. 

I do believe that NASA stands by its data that shows that the 
12 warmest years on record since 1880 all happened in the last 15 
years. I was not here for the Dust Bowl but certainly it happened 
after 1880 and 12 out of 15 is pretty serious information. And I 
tend to believe that NASA knows what they are talking about, par- 
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ticularly when they are driving a rover around on the surface of 
Mars. That is not a small achievement. 

And I would close by noting one other thing which is that the 
discussion in this panel from the Republican side has largely been 
about the atmospheric issues and has largely been about the mod- 
eling of atmospheric issues and particularly looking at tropical tro- 
pospheric atmospheric data. And the focus of the hearing, I had 
hoped, was to be on oceans, because once you get into the oceans, 
a lot of modeling issues go away. 

We actually measure ocean acidification. We actually measure 
ocean temperatures. We actually measure sea level rise. And if all 
of the focus is on areas of technical dispute and we are blind to 
what is visibly and measurably happening all around us, I think 
we are going to miss the most important signal. 

So, let me pay a particular thank you to the oceans experts who 
came in today and if the other side wants to being oceans witnesses 
at some point, I would be delighted to continue this discussion. 

But we really are having two panels. We have got an oceans 
panel, which seems to be pretty unanimous, and we have atmos- 
pherics and economics panel and I think to me, I am from the 
Ocean State, and it matters a lot to Rhode Island when the sea 
level is 10 inches higher than it was in our last big, big, big 
crusher hurricane. When we get our next one, that is going to 
make a big difference. 

It makes a big difference to me when fishermen cannot catch 
winter flounder any longer in Narragansett Bay because it has 
moved offshore and our lobstermen have to drive twice as far, as 
I think Dr. Leinen mentioned. When these fishermen have to drive 
farther to find their catch, it is not just a fuel burn. It is not just 
an expense. It is not just time. Fishermen have a dangerous job. 
They go out into a dangerous place. And the more time they have 
to spend for their time out on the ocean, the more at risk they are. 

So, it is really, really important to Rhode Island that we get this 
right and that we listen to the signals to the ocean. 

Senator Sessions. Can I say one thing in regard to Dr. Spencer’s 
background? He was Senior Scientist for Climate Studies at 
NASA’s Marshall Space Flight Center. During his tenure at the 
center, he and Dr. John Christy received NASA’s Exceptional Sci- 
entific Achievement Medal for developing innovative methods for 
precise monitoring of earth temperatures via earth orbiting sat- 
ellites which is regarded as a major advancement in our ability to 
monitor climate fluctuations. And he has been engaged in a lot of 
other important scientific endeavors. 

Thank you. 

Senator Whitehouse. The Chairman has already announced 
that the hearing record will close at 10 a.m. tomorrow but further 
questions can be in for the usual EPW 2 weeks. 

So with that, I thank the witnesses, I thank those who attended 
and adjourn the hearing. 

[Whereupon, at 1:25 p.m., the committee was adjourned.] 
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lanited States ^enatt 

WASHiNGTON, DC 20510 
June 24, 2013 


The Honorable Gina McCarthy 
Assistant Administrator 
Office of Air and Radiation 
U.S. Environmental Protection Agency 
1200 Pennsylvania Avenue NW 
Washington DC 20460 

Re: Assertions by the Administration about Global Temperature Predictions 

Dear Assistant Administrator McCarthy; 

We are writing to express continued concern with repeated assertions by the President 
regarding global temperature predictions and your refusal to provide data and analysis that would 
support his statements, as requested by Members of this Committee. We are referring, in 
particular, to two statements by the President. On November 14, 2012, President Obama stated 
that “the temperature around the globe is increasing faster than was predicted even 10 years 
ago.”* He made a similar statement again on May 29, 2013.^ 

These statements contradict the nearly universal view of those who have studied the data, 
including entities generally supportive of the Administration’s climate change policies. For 
instance. The Economist magazine recently explained that “temperatures have not really risen 
over the past ten years. and that “[o]ver the past 15 years air temperatures at the Earth’s 
surface have been flat...”'* For global warming advocates, this lack of warming compared to 
predictions has been a “surprise” (to use the words of The Economist). Last month, BBC News 
reported: “Since 1998, there has been an unexplained ‘standstill’ in the heating of the Earth's 
atmosphere,”^ In light of recent reports that the Administration is preparing to roll-out an 
aggressive regulatory program aimed at addressing rising global temperatures, your prompt 
attention to requests for EPA data on these matters is imperative. 


' littn://www.whii ehouse .B()v/tht'-pre5S-ofFice.'20l2‘'l l/14.'reinarks-presideiit-nevv5-coiiterence 
^ hnp://www.whitch ouse,t>ov/t ht.‘-Drc.ss-onicc/20I j/05/30/reni3rk.s-presidcnl-dccL:-evrta 

^ hwp:/ www.ect)m>inisl.com,'ncw.s'lcadcrs/2l57-M90-climatc -chanKe-inav-be -happemng-niore-al owlv-scientLsts- 
rtioui!lit-worl<)-still-need.s 

* hilp:-- W WW. econon n.st. cony ncws/science-and- tcchnoioBv/ai. 17446 l-cHmate-ma v-bc-hcatinr.-\iP"le.ss~res!x>nsc- 
aeiin huu^c-aas-eniissHin-, 

’ http:/:ww w.hbc.co,uk/news. science -environment-22567023 
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Importantly, EPA has essentially ignored members of Congress who asked for EPA data 
due to concerns with the President’s claims about global temperature predictions. For example, 
on December 4, 2012, Senator Sessions wrote former Administrator Jackson: 

The actual temperature data show no significant change in global temperatures 
over the past decade and certainly less wanning than the climate change models 
predicted. At an August 1, 2012, hearing before the Senate Committee on 
Environment and Public Works, ... climatologist Dr. John Christy of the 
University of Alabama-Huntsville offered testimony demonstrating that the IPCC 
climate models, which have been relied upon by alarmists, vastly over-stated the 
degree of warming in comparison to actual temperature data observed by 
advanced satellites. Dr. Christy’s chart . . . demonstrates that the IPCC models, on 
average, predicted a significant amount of warming that has not actually occurred. 

In fact, contrary to the President’s assertion, the chart shows that global average 
temperatures have not increased at all over the past decade, and certainly less than 
was predicted 10 years ago. 

The President’s assertion also conflicts with the views of many other scientists 
and experts. In an editorial published earlier this year in the Wall Street Journal, 
scientists and engineers from MIT, Princeton, Cambridge, and other leading 
institutions explained that “perhaps the most inconvenient fact is the lack of 
global warming for well over 10 years now” and that there has been a “smaller- 
than-predicted warming over the 22 years since the U.N.’s Intergovernmental 
Panel on Climate Change (IPCC) began issuing projections.” Additionally, the 
lead author of the 2007 IPCC climate report stated in an email that “we can’t 
account for the lack of warming at the moment...” 

As policymakers consider proposals aimed at addressing concerns about rising 
temperatures predicted by the IPCC climate models, a critical question is whether 
the planet is warming to the extent predicted by these models. The data suggest to 
me that the planet is not warming to the extent predicted 10 years ago.* 

To shed light on this issue, Senator Sessions asked EPA to “provide the best available data that 
EPA would rely upon to support the President’s assertion,” along with an EPA-prepared chart 
comparing “actual global average temperature increases since 1979 (when satellite temperature 
data became available) versus the latest IPCC predictions...” 

On behalf of Administrator Jackson, you responded to Senator Sessions in a letter dated 
February 14, 2013, by asserting that “there are multiple lines of evidence that clearly 
demonstrate that average global temperatures are rising..,,” yet you did not provide any of the 
requested data relating to average global temperatures. Instead, your letter seems to dodge 
Senator Sessions’ data request by claiming that “only looking at 10 years of a single dataset 
cannot provide a full picture of climate change trends, and should also not be the sole test by 
which to judge the usefulness of climate models in either simulating past climates or projecting 
further climate change.” Your letter contained a series of charts (from NOAA’s State of the 


^ Letter from Sen. Jeff Sessions to EPA Administrator Lisa Jackson dated December 4, 2012. 
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Climate in 2009 report) related to land surface air temperatures, sea surface temperatures, marine 
air temperatures, tropospheric temperatures, and stratospheric temperatures. Importantly, while 
you did not provide the requested chart comparing global temperature averages that correlate to 
the global temperature averages predicted by the IPCC, the charts you provided are, nonetheless, 
intriguing because all of these charts show no increases in temperatures for at least the past 
decade. 


Your lack of responsiveness on these points was raised at your April 11, 2013, 
confirmation hearing when Senator Sessions presented the following chart demonstrating that 
global temperatures have not increased over the last decade and certainly not to the extent 
predicted by the climate models: 



- 0.2 - ■ 

1975 1930 1985 1990 1995 2000 20 05 1010 2015 2020 2025 


At the hearing, you agreed to look into this issue finther.^ Also, in his questions for the record. 
Senator Sessions asked you again: “Will you provide me with data showing actual global 
average temperatures since 1979 versus IPCC predictions, as was requested in my letter?” 

On April 30, 2013, you responded to Senator Sessions. Yet, instead of providing the 
requested analysis including a chart showing official predictions versus actual global 
temperatures, you simply stated that “EPA has not produced its own analysis, but we expect a 
definitive comparison in the forthcoming [International Panel on Climate Change] Fifth 
Assessment Report.” This is unacceptable. Unlike EPA, the IPCC is an international body 


’ Confirmation Hearing Transcript at pg. 134. 
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outside the jurisdiction and control of the United States Congress. Moreover, EPA is the entity of 
the U.S. government that is seeking to regulate virtually all economic activities on the basis that 
greenhouse gases are causing temperatures to increase to the extent previously predicted by the 
IPCC. 


It was equally unacceptable for you to answer congressional requests for EPA data by 
referring members, as you did, to a short paper (Rahmstorf et al. 2012)* published in an on-line 
journal where the editor-in-chief is also the “coordinating lead author”^ for the IPCC — ^the same 
IPCC that published the climate models that vastly over-predicted actual global temperature 
increases. In light of the actual temperature data, we find it remarkable that EPA would — without 
conducting its own analysis — endorse that paper’s dubious finding that “global temperature 
continues to increase in good agreement with the best estimates of the IPCC” — a view that 
appears to be contrary to the actual data and facts. This is shown by a comprehensive comparison 
of climate models used by the IPCC, which is reflected in the following chart:*” 
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^ bttD:/.-io'Dsciencejop.o ra' r74H-9:?2ftn/4./04403 5.^art'icie. It is also noteworthy that this paper was published on 
November 27, 2012 — almost two weeks after the President stated that “the temperature around the globe is 
increasing faster than was predicted even 10 years ago.” 

^ http://kammen.berkeley.edu// 

Prepared by Dr. John Christy, Distinguished Professor, Atmospheric Science, University of Alabama in 
Huntsville. 
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As you recently acknowledged, “sound science and transparency” are among “EPA’s 
core values” that must “guide all EPA action.”” We agree, and as Members of the Senate 
Committee with oversight responsibility for these matters, we are perplexed that EPA would 
refuse to be transparent in this instance and would refuse to follow sound science by not already 
completing this simple comparative analysis. The American public should be deeply troubled to 
learn that EPA is actively working to increase energy prices based on predicted global 
temperature increases without, first, undertaking efforts to determine if temperatures are actually 
increasing to the extent predicted by the climate models. This refusal to provide reasonable data 
requested by Members of Congress comes on the heels of a report by your Inspector General 
highly critical of EPA’s review of external data for the endangerment finding.'^ 

Astoundingly, the President repeated his incorrect assertion again on May 29, 2013, when 
he stated, “We also know that the climate is warming faster than anybody anticipated five or 10 
years ago .”” The President’s assertions appear to have been made in concert with the efforts of 
affiliated groups who are supporting the Administration’s efforts to impose expensive new 
mandates on American energy production and use. For instance, Hujfington Post recently 
reported: 

Organizing for Action, the advocacy arm pushing the Obama administration's 
agenda, rvill begin its next big policy push on Thursday with a focus on climate 
change. The group, which was formed using the 2012 Obama campaign's 
machinery, will begin what organizers view as a potential multi-year effort to lay 
the groundwork for legislative action on climate change.” 

Last week, it was widely reported that the President is preparing to announce a series of 
enormously expensive new regulations and executive actions aimed at addressing concerns with 
rising global temperatures, including greenhouse gas emission limitations for existing power 
plants. According to the New York Times, “administration officials signaled that Mr. Obama had 
decided the risks from climate change outweighed the potential economic and political costs 
from taking steps to address it,”'^ We are alarmed that such an effort would be undertaken when 
the executive branch will not provide relevant information in an open and transparent manner. 
The Agency’s actions must use only the best available science and any efforts must reflect 
actual, verified data and be based on proven models shown to produce sound predictions. 

Accordingly, we would respectfully ask you to provide within 30 days of the date of this 
letter the supporting data and analysis relied upon by the President showing actual global average 
temperatures since 1979 versus IPCC predictions, as was requested in Senator Sessions’ 
December 2012 letter and again during your nomination hearing to lead the Agency. This should 
include an EPA-produced chart comparing actual global average temperature increases since 
1979 (when satellite temperature data became available) versus the latest IPCC predictions. 


" McCarthy Response to Sessions QFR tl7. 

EP A Office of Inspector General, Procedural Review of EPA 's Greenhouse Gases Endangerment Finding Data 
Quality Processes (Sept. 26, 2011), available at h ttp:.7www.eiia.gQv .'Qi «/TCDorts.'2 01 1/201 i 0626- 1 1 -P-0702.odf. 
http://ww\v.wfaitehouse.aov/th c-pr ess-ofticc/2 Qi3/06/30 /rcmarks-presitle nt-dccc -evem 
bttp://wvvw. hu01nntonDost.com/2Q n/04/25’ola-cliTn ate-clianac n 3 1.S0.'qi3.hlmi'.M366S84102 
http:.//ww w. nvtini es.com/20!3/06/'20,^’scicnce/earth.t obama-t)rcpa rinu-bia-e1ToTt.to-curb-cliniate" 
chaiie.e.hlntl?lin&' r"0 
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Americans Say Economy Is Top Worry for Nation's Future 


GALLUP' 


June 28, 2013 

Americans Say Economy Is Top Worry for Nation's Future 

'a! •0L1 raaks as socoiui-most common worn- 

WASHINGTON, D.C. — Economic issues dominate Americans' concerns about the nation's future. American-s say the economy 
(17%) is their greatest worn’ or concern for the future of the United States, followHjd by the federal debt (n%). Five percent or 
more also mention jobs and international wars and conflicts. 


Lmking ahead, what is your greatest worry or ctmiem (ih)ut the 
future of the United States? [OPUN-ENDEDi 

June 20-24. 2013 


The economy ij 

Debt^^Deficit/Nabonsfinanare 

Eraployment/Jobs 6 

WVrs/Conflittsin<>fliert»Rnti^V V , 

GoN-emment not working for betterment of the 

, ^ 4 

people 

HeiJthcare/Co»t of k';. ■■4: 

Court trj' is getting wx)rse/Won‘t get better 4 

Lo^ng freedont/Civil libe,rtie§,„ ■■ 

Nati<!ruil searrity/Defense 3 

GcweiTim«htoveiTeach/p<»wer ' 3 ■ 

Education/Cost of education 3 

I m m ignition/ Konler esm trol 2 

Dedine of ttdigion.. morality ■ 2 

Becoming a socialist country 2 

Pdorleiidersbip/Pj«Md*fntOb8Mia'.Vw^:.V:\^:^^^^^^^^^^^ ' . 2 

Wirat fulurewiil lie like for today’s children 2 

Gapbdwe«hrichandp0W''V.:-'’':'-5' • ' 51 

Note: Ksnes mentkm«lby l^orfew^rnotshosvn 

CiALI,T.JP 


These findings, collected June 20-24, indicate that Americans think eixtnomic issues will be the biggest concern for the future, 
even as the economy shows some positi^'e signs of recovery, 

Americans’ concerns for the nation’s future are generally similar to their current wonies. In a separate Gallup poll conducted 
June 1-4, Americans said the economy is the most important problem facing the country today, followed by jobs or 
unemployment. 


hnp:/7w\\'w,gai!up.com/poi1/163298/americans-say-economy-top-%vony-nation-futiu’e.aspx?version=printI7/l2y2013 12:24:32 PM] 
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Americans Say tconomy !s Top Worry for Nation's Future 


After economic issues, Americans frequently mention war and conflicts in other countries as their top vvony, wth 5% saying so, 
Americans' involvement in the civil war in Syria and recent escalating tension vsith North Korea are likely dri^ing this concern. 

Healthcare or cost of healthcare and losing freedom or d\il liberties also rank toward the top of the list of Americans' concerns 
for the nation's future, likely reflecting Americans’ worries about the impact of the Affordable Care Act and disapproval of the 
federal government's snrv’eijlance of Intei-net and telephone communication . Fewer mention terrorism — which the federal 
go^•ernment cites as the reason for its surveillance of communications — with 1% s'aying it is tiieir greatest concern. 

More Republicans Than Democi*ats Mention Federal Debt as Top Worry 

Republicans and Repubiicaii leaners are as likely as Democrats and Democratic loaners to mention the economy as their biggest 
wony for the future. However, Republicans are much more likely than Democrats to say the federal debt is their top concern, 
15% vs. b%. Slightly more Democrats than Republicans mention jobs and w'ars as their greatest w'orry. 

Top \\hmyfi>r the Ihiture of the U.S., hy Party IckntififxiHon 


Tile ea)nomy 

Debt/Deficit/Nation's 

finances 

Empkijanent/Jobs 
Wars/Gonflictsi ii other 
asuntiies , 

.imie 20-24,2013 


RepubUcau/ 
Repiil)lic»ii IcMitcr.s 
« 
iS 



l)cinocrat/Deni<K:ratic 

la^aners 

' '' 

i9 


5 9 


CiAIIIJP 


Americans' Top Worries Consistent Across Age Groups 

Americans' top worries for the nation’s future remain consistent acros.s age groups, with the economy a.s the most often cited 
concern, followed by the federal deficit. Employment and job.s ranks third on the list for all age groups, except for those aged 65 
or oiclei*, who are more likely to cite war as a top concci’n. 

Younger Americans wilt likely bear the burden of the federal debt in the future, but they are about as likely as those in older age 
groups to cite the federal debt as a top worry for the nation's future. 


Apieric-an.s' Top Worn/ for the lutw'e of the U.S.. hy Aye 


The etsniomy 
Debt/Defidt/Nation'^ ' 
finances, • , 

PhnpknTnent/.lobs, 
Wars/Cdilflicfei in other 
eountiies; ' 

,!um* 20-24. 2013 
ClALllTP 


lKt(>2<| 30 to 40 

17 23 

12 9 

7 S 


50 to 64 6,^+ 

14 13 

11 10 

5 4 

' 4": ' ' ' 


htlp://u'ww.gaIlup.com/po!l/16.'5298/americans-say-econoniy-top-wony-naHon-fiiture.aspx?version=printp/12/20l3 12:24:32 PMj 
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Americans Say Economy Is Top Worry for Nation's Future 

Bottom Line 


More Americans say the economy, in general, is their biggest concern for nation's future than any other issue, followed by the 
federal debt and Jobs. Americans' top worries for the future are in line with what they mention as the most important probiems 
facing the country today. These concerns are consistent with rVmericans being slightly more pe.ssimistic than optimistic in their 
economic outlook, as well as sluggish economic growth and stubborn unemployment rates. 


Survey Methods 

Results for this Gallup poN are based on telephone interviews conducted June 20-24, 2013, with a random sample of 2.048 adults, aged 
18 and older, living in al! 50 U.S, states and the District of Columbia. 

For results based on the total sample of national adults, one can say with 95% confidence that the margin of sampling error is ±3 
percentage points, 

Inten/iews are conducted with respondents on iandiine telephones and cellular phones, wite interviews conducted in Spanish for 
respondents who are primarily Spanish-speaking. Each sample of national adults indudes a minimum quota of 50% cellphone 
respondents and 50% Iandiine respondents, with additional minimum quotas by region. Landline and ceil telephone numbers are 
selected using random-digit-dia! methods. Landline respondents are chosen at random within each household on the basis of which 
member had the most recent birthday. 

Samples are weighted to correct for unequal selection probability, nonresponse, and double coverage of Iandiine and cell users in the 
two sampling frames. They are also weighted to match the national demographics of gender, age, race, Hispanic ethnicity, education, 
region, population density, and phone status (cellphone oniyflandtine only/both, and cellphone mostly). Demographic weighting targets 
are based on the March 2012 Current Population Survey figures for the aged 16 and older U S. population. Phone status targets are 
based on the July-December 2011 National Health Interriew Survey. Population density targets are based on the 2010 census. Ail 
reported margins of sampling error include the computed design effects for weighting. 

In addition to sampling error, question wording and practical difficulties in conducting surveys can introduce error or bias into the findings 
of public opinion polls. 

yM.melhoelologv. full ouaslion resulls. and trend data 

For more details on Gallup's polling methodology, visit www galiup com 


Back to T'op 

Ct.iyriglit 'Jt) 201.3 rialliip, .!fu\ All rigtifs rerserved, 

Gallup, liic. maiiit.f.iliY'ii •si'w^ral ihkJ iiiirfigislmHl (i-adcmaiks Ibal inc-iixle may no! tie limited {d; A8, Acoou.iitabiiily Index, .Bii.-siiios,'? [iripycl 

A.naK-s!is;. KEu;, C.ivij, GEn A<ecl<M-'al(>r, Clift.ou Stt'erigthsExptt>i-ej’. Clifton StrengflwFinde]-, dAisloiner EwRagemeni I.nds’.x, Cn.'stoiooa' EngaRcmmit 

!)v, Galltip .Portrait. KmpkA-ex^ ETigoRcmcnt Index, Eu-i-trix. Engage-nient Ci-ealion bidfi.'r. Follow 'llns I’.Uti. Gal[ii]>. Gallop Brain, Oaliap 
iku;int;.s,s dounni.[, GB.I, Galhip C,'(.)iisulr!:ng, Well-Being Index, Oathip Management .lournal, GMJ. Gallup Fartel., Gallup Fvess, Gatlnp 

■Hiestlay ItricJing. Gallup GnivtT.sily. Gallup World .News, HuntaoSiguia, HamanSigma Acc<-.io!-atoi'. K'Ei). f.to, Lx Nitr^eliisiKlit, Nurei'.Stfeirgtli.s, 
FaVieiJl Quality .Sy.stem, VA'r ii>rriiaiKC' Opliniii'.ation. Power of 2 , Principannsight. Ql2. Qia Acreicralor. (J 1.2 .Ad\arU?.^c. .Seieetion Research, fne., .SERij. 
3f'34. SRf, Sou! ol' tin; City, Stn.uiRth.s Spotlight., Strengths- Based SelUiig, StalShot. SUengtl5.sCivr<;h, Slr<.'ngi.h.«Kxpl<)i.f.r. .STi'(.'ngf.iis.FiiKi('!y 
SU'onglhsIn.sight.. vStrc.ui«thsQueKi, Sitiri><>rl.lj5, sight. TX(it+Er-R)--Pl, Tcacheriusight, "nu.- Gallup Pat.h, The Gallii}) .Ih'!!, The Gallup School, \'ant<igel‘oitU.. 
Varsity Ma.i.iageinent, Wttlllxun.g Fj.n(lci-. Aeltiovcr. Aclivatcjr, .Adaptabilily. Airalyli*^'- Arranger. Bolitif, ComnutiKl. Communicalion, Conii)(,'tK'ian, 
CoDitetti;(.i.ne.SvS, Ci.i 08 i;di;.ri<:\', Coiitox!, DclilK'rativit, Developer, Dtso-ipline. Empathy. Fairness. Focus, Fiiiiirisfic. Marjiiiyny, Ideation. Ineluder. 
Inilividuali/ation, Inp 1 . 1 l.. .l.nt(.iiltx:ti<>.rt , Ixamer, Maximizer, Posilix'ity, RdaU.u', Rcspon.sibtL't>y Restorrilbe. Setl'-A^ftiivantx.i, SigniEititmo.’, Blrategu;, aiKl 
Woo. All ol.hei.' I.raderaark.s an: Ibo p.^oovirty of Ihcir respective (iwners. IIjcsc raatcriak arc priiviik.'d for nmuDramerdai. piu'.^nnal u-so onK', Rop.t' 0 (.lii<:(..toii 
pi'oiiibite(.t withoiil l.b(; <:'xpres.s }.«T!nissIon of Gallup. Inc. 


hnp://vv\v\v,gallup.com/po!!/16j298/amcricans-say-econoniy-lop-wori>'-nation-futiire.aspx?\'eision=prinl[7/12/2013 12:24:32 PM] 
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June 20-24, 2013 

Results are based on telephone interviews conducted June 20-24, 2013 with a random sample of— 2,048 — adults, 
aged 18+, living in ail 50 U.S. states and the District of Columbia. For results based on these samples of national 
adults, one can say with 95% confidence that the margin of error is ±3 percentage points. 

For results based on the samples of-1,039 — national adults in Form A and -1,009 — national adults in Form B, 
the margin of sampling error is ±4 percentage points. 

For results based on the sample of— 234 — adults who do not have health insurance, the margin of sampling 
error is ±S percentage points. 

Interviews are conducted with respondents on landline telephones and cellular phones, with interviews 
conducted in Spanish for respondents who are primarily Spanish-speaking. Each sample of national adults 
includes a minimum quota of 50% cell phone respondents and 50% landline respondents, with additional 
minimum quotas by region. Landline and cell phone telephone numbers are selected using random digit dial 
methods. Landline respondents are chosen at random within each household on the basis of which member had 
the most recent birthday. 

Samples are weighted to correct for unequal selection probability, non-response, and double coverage of 
landline and cell users In the two sampling frames. They are also weighted to match the national demographics 
of gender, age, race, Hispanic ethnicity, education, region, population density, and phone status (cell phone- 
only/landiine only/both and cell phone mostly). Demographic weighting targets are based on the March 2012 
Current Population Survey figures for the aged 18 and older II.S. population. Phone status targets are based on 
the July-December 2011 National Health Interview Survey. Population density targets are based on the 2010 
census. All reported margins of sampling error include the computed design effects for weighting. 

In addition to sampling error, question wording and practical difficulties in conducting surveys can introduce 
error or bias into the findings of public opinion polls. 
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3. Looking ahead, what is your greatest worry or concern about the future of the United States? [OPEN- 

ENDED] 


2013 Jun 20-24 


The economy 17 

Debt/Deficit/Nation's finances 11 

Employment/Jobs 6 

Wars/Conflicts in other countries 5 

Government not working for betterment of the people 4 

Healthcare/Cost of healthcare 4 

Country is getting worse/Won’t get better 4 

Losing freedom/Civil liberties 4 

National security/T)efense 3 

Government overreach/power 3 

EducatioaCost of education 3 

Elderly care/TSdedicare/Social Security 2 

Immigration, -Border control 2 

Decline of religion, morality 2 

Becoming a socialist country’ 2 

Poor leadership/president Obama 2 

What future will be like for today's children 2 

Gap between rich and poor 2 

Global warming, Environmental issues 1 

Americans standing together/supporting the country 1 

Upcoming election/new leadership 1 

Foreign affairs/Foreign policy 1 

Gun violence/Gun control 1 

China/Debt owed to China 1 

Terrorism 1 

Poverty /Helping poor, needy 1 

Natural resources/Energy/Gas 1 

Welfare/Entitlement 1 

Cost of living/inflation 1 

Crime/Violence 1 

Nuclear weapons/war 1 

Other 3 

Nothing 3 

No opinion 3 
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For release 10:00 a.m. (EDT) Tuesday, March 19, 2013 USDL- 1 3-0476 

Technical information: (202)691-5185 • GGSInfo@bls.gov • www.bls.gov/ggs 
Media contact: (202)691-5902 • PressOffice@bls.gov 

Employment in Green Goods and Services - 2011 

In 201 1, the percentage of total employment associated with the production of Green Goods and Services 
(GGS) increased by 0.1 percentage point to 2.6 percent, the U.S. Bureau of Labor Statistics reported 
today. The number of GGS jobs increased by 157,746 to 3,401,279. GGS employment accounted for 2.3 
percent of private sector jobs and 4.2 percent of public sector jobs in 201 1, The private sector had 
2.515,200 GGS jobs, while the public sector had 886,080 GGS jobs. Among private sector industries, 
construction had the largest employment rate increase, from 7.0 to 8.9 percentage points, while 
manufacturing had the most GGS jobs (507,168). (See table 1.) GGS jobs are found in businesses that 
primarily produce goods and provide services that benefit the environment or conserve natural resources. 

Chart 1. Green goods and services private .sector employment, 2010-11 annual averages 

Employment 
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Green Goods and Services Industry Employment Data are Discontinued 
On March 1 , 20 1 3, President Obama ordered into effect the across-the-board spending cuts (commonly referred to as 
sequestration) required by the Balanced Budget and Emergency Deficit Control Act, as amended. Under the order, the 
Bureau of Labor Statistics (BLS) must cut its current budget by more than $30 million, 5 percent of the current 2013 
appropriation, by September 30, 2013. In order to achieve these saving and protect core programs, the BLS will 
eliminate two programs and ail "measuring green jobs" products. These products include: data on employment by 
industry and occupation for businesses that produce green goods and services; data on the occupations and wages of jobs 
related to green technologies and practices; and green career information publications. This is the last scheduled release 
of new data on employment by industry for businesses that produce green goods and services. 



Manufacturing Construction Protesssiona!. Administrativeand Transportation and. Trade 

scientific, and waste services warehousing 
technical services 
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Among the states, California had the largest number of GGS jobs (360,245), accounting for 2.5 percent 
of employment in the state. The District of Columbia had the highest proportion of GGS employment, at 
5.1 percent; Oregon had the second highest proportion, at 4,3 percent. (See table 4.) 

GGS employment data are compiled through the Green Goods and Services survey under the Quarterly 
Census of Employment and Wages (QCEW) program. The QCEW includes nearly all businesses with 
employees covered by state or federal unemployment insurance, which constitute approximately 95.7 
percent of civilian wage and salary employment in the U.S, The GGS survey includes approximately 
120,000 business and government establishments within 325 industries identified as potentially 
producing green goods or providing green services. Establishments in the survey report whether they 
produced green goods and services and the percentage of their revenue or employment associated with 
that output. Those percentages are multiplied by their employment to derive the number of GGS jobs for 
the establishment. More information about the survey is provided in the Technical Note. 

Private Industry 

The private sector had 2,515,200 GGS jobs in 201 1, or 2.3 percent of private sector employment. (See 
tables A and 1 .) Manufacturing had the largest number of GGS jobs (507, 1 68) among all private industry 
sectors. I'hese GGS jobs accounted for 4.3 percent of manufacturing employment. Examples of green 
goods and services produced by manufacturing industries include iron and steel from recycled inputs, air 
conditioning and refrigeration equipment meeting selected standards, hybrid cars and parts, and pollution 
mitigation equipment, (See table 3.) 


Table A. GGS employment by private industry sector, 2010-11 annual averages 


NAICS 

Industry 

2010 GGS 
employment 

2011 GGS 
employment 

Change in GGS 
employment, 
2010-11 


Total, all private industries 

2,342,562 

2,515,200 

172,638 

11,21 

Natural resources and mining 

63,344 

64,689 

1,345 

22 

Utilities 

69,031 

71,129 

2,098 

23 

Construction 

385,777 

487,709 

101,932 

31-33 

Manufacturing 

492,985 

507,168 

14,183 

42,44-45 

Trade 

205,567 

223,079 

17,512 

48-49 

Transportation and warehousing 

242,137 

238,755 

-3,382 

51 

Information 

33,321 

29,412 

-3,909 

52,53 

Financial activities 

462 

475 

13 

54 

Professional, scientific, and technical services 

355,386 

381,981 

26,595 

55 

Management of companies and enterprises 


69,310 

6,680 

56 

Administrative and waste services 


335,417 

4.767 

61,62 

Education and health services 

28,789 

26,123 

-2,666 

71,72 

Leisure and hospitality 


23,696 ; 

3,054 

81 

Other services, except public administration 


56,257 ■ 

4,416 


NOTE; Data may not add to total due to rounding. 
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Construction had 487,709 GGS jobs in 201 1, comprising 8.9 percent of the sector's employment. The 
sector had the largest increase in GGS employment from 2010 to 201 1 , up 101,932, or 26.4 percent. 
Among the GGS activities performed within the sector are the construction of plants that produce energy 
from renewable sources and weatherizing and retrofitting projects that reduce household energy 
consumption. 

The trade sector had 223,079 GGS jobs in 201 i, accounting for 1.1 percent of the industry’s 
employment. This sector's increase of 17,512 GGS jobs, or 8.5 percent over the year, was the second 
largest significant change in the private sector. Industries w'ithin the trade sector that have GGS output 
include recyclable material merchant wholesalers and used merchandise stores. 

Leisure and hospitality services had 23,696 GGS jobs in 2011, GGS employment in leisure and 
hospitality grew by 3,054, or 14.8 percent over the year. Nature parks and botanical gardens are examples 
of GGS services within leisure and hospitality services. 

In the transportation and warehousing sector, the number of GGS jobs decreased by 3,382 to 238,755, a 
decline of about 1 .4 percent. Commuter rail systems and charter bus services are examples of GGS 
services within transportation and warehousing. 

Utilities 

Utilities had 71,129 GGS jobs in 201 1, or 12.9 percent of total private utilities employment. The private 
utilities sector added 2.098 GGS jobs in 20! 1, a 3.0 percent increase. Among the industries involved in 
private sector electric power generation, nuclear electric power generation had the highest GGS 
employment, with 44,054 jobs in 201 1. Hydroelectric power generation had the second largest GGS 
employment, with 3,780 GGS jobs. Wind electric power generation was third with 2,724 GGS jobs, 
followed by biomass electric power generation (1,166), gcothcnnal electric power generation (1,017), 
and solar electric power generation (522). Other electric power generation had 525 GGS jobs in 2011. 
(See table 2 for public sector utilities data and table 3 for private sector utilities data.) 

Government 

The public sector had 886,080 GGS jobs in 201 1, accounting for 4.2 percent of employment in the sector. 
Over the year, government GGS employment decreased by 14,890 (-1 .7 percent). Local government had 
424,201 GGS jobs in 201 1, the most in the public sector, representing 3.1 percent of local government 
employment. The transportation and warehousing sector had the largest GGS employment in local 
government with 209,063 jobs. (See table 2.) 

In 201 1, stale government had 248,539 GGS jobs, or 5.5 percent of state government employment. Public 
administration led GGS employment in state government with 164,952 GGS jobs. The enforcement of 
environmental regulations and the administration of environmental programs are examples of GGS 
services within public administration. 

The federal government had 213,340 GGS jobs representing 7.5 percent of federal government 
employment in 201 1. The public administration sector had 139,884 GGS jobs, the most within federal 
government. The professional, scientific, and technical services sector followed with 39,714 GGS jobs. 
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Geographic Detail 

Ten states had over 1 00,000 GGS jobs in 201 1 : California (360,245), New York (266,308), Texas 
(227,532), Pennsylvania (167,397), Ohio (137,143), Illinois (136,447), Florida (1 17,433), North Carolina 
(108,094), Virginia (107,773), and Washington (101,593). (See table 4.) 

The District of Columbia had the highest percentage of GGS total employment of any jurisdiction (5.1 
percent) in 2011. Oregon had the next highest proportion of its employment in GGS jobs (4.3 percent). 
California experienced the largest increase in GGS employment, with an additional 1 7,366 GGS jobs, or 
5. 1 percent added, over the year. Maryland had the second largest increase in GGS employment, with 
14,143 GGS jobs, or 18.3 percent added between 2010and 201 1. 

GGS employment by percentage of revenue or employment from green goods and ser\4ces 

GGS employment is determined based on the percentage of revenue (or percentage of employment, in the 
absence of revenue) associated with the production of green goods and services. The GGS survey scope 
is defined as 325 6-digit NAICS industries that potentially produce green goods and services. Any 
establishment within that scope could fall into one of three categories: no revenue or employment from 
green goods or services, some revenue or employment from green goods or services, or all revenue or 
employment from green goods and services. 


Table B. GGS employment level by green activity, 2010-1 1 annual averages 


Revenue or 

employment from GGS 

1 20!0 1 

1 2011 

GGS in-scope 
employment' 

GGS 

employment 

Percent of 
GGS 

employment 

GGS in-scope 
employment' 

GGS 

employment 

Percent of 
GGS 

employment 

0% 

17,696.984 

0 

0 

17,497.369 

0 

0 

0%<GGS< 100% 

6,207,622 


43.7 

6,637,244 

1,478,029 

43.5 

100% 

1.826,913 

1 1.826.913 1 

56.3 

1.923,.25! 

1,923.251 

56.5 

Total 

25,731,519 



26,057,864 

3,401,279 

100.0 


’GCjS in-scope employment is the total employment within industries that potcniiully produce green goods or provide green services, based 
on the Quarterly Census of limptoymenl and Wages. 

NOTl;: GGS data for 2010 have been revised to incorporate methodological changes as explained in the Technical Note. Please also note 
data may not add to total due to rounding. 

In 201 1. the majority (56.5 percent) ot'GGS employment was found in establishments that exclusively 
produced green goods and services; these establishments had 1,923,25 1 GGS jobs. Establishments that 
produced a mix of green and non-green goods and services had 1,478,029 GGS jobs in the same time 
period. Establishments that produced no green goods or services (i.e., no revenue or employment was 
associated with green goods and services in those establishments) accounted for 67.1 percent of 
employment within the GGS scope. (See table B.) 

For More Information 

The tables and charts included in this release contain data for the nation and for the 50 states and the 
District of Columbia. Data for 201 1 green employment levels and percents for all slates are provided in 
tables 4, 5, and 6 of this release. For additional information about the Green Goods and Services data, 
please read the Technical Note, Further information about the GGS data may be obtained by calling (202) 
691-5185 or by accessing the GGS webpage at www.bis.gov/'ues . 
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Revisions to the Green Goods and Services Data 
Effective with this release, the Bureau of Labor Statistics made improvements to the Green Goods 
and Services (GGS) estimation procedures. The estim^es for 2010 have been revised to include 
these improvements. In addition, the 2010 GGS data have been revised to reflect the 2012 version 
of the North American Industry Classification System (NAICS). These revisions enable 
comparisons between GGS series from 2010 to those for 201 1. For more information, please see 
the Technical Note and http;//www.bls.gov/ggs/ggsoverview.htm#technote. 
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Technical Note 


This release presents statistics from the Green Goods 
and Services program (GGS). GGS employment level 
and rate estimates are published by state, ownership, 
and industry. Data for GGS are collected and compiled 
by the Bureau of Labor Statistics from a sample of 
business and government establishments in selected 
industries w'ith workers covered by state and federal 
unemployment insurance (U!) legislation provided by 
State Workforce Agencies (SWAs). 

Collection 

In an annual survey of business establishments, data 
are collected for employment, fiscal year, and the share 
of revenue or employment associated with production 
of green goods or services at the establishment level. 
Data collection methods include mail, computer- 
assisted telephone interviewing, web, and fax. 

Coverage 

BLS sampled from 325 North American Industrial 
Classification System (N.AICS) industries identified as 
potential producers or providers of green goods and 
services. The GGS survey covers all private establish- 
ments in the.se industries, such as factories, offices, and 
store.s, as well as federal, state, and local government 
entities in the 50 states and the District of Columbia. 

Concepts 

Green Goods and Services. Green goods and ser- 
vices are defined as goods and services produced by an 
establishment that benefit the environment or conserve 
natural resources. Green goods and services fall into 
one or more of the following five groups: (!) produc- 
tion of energy from renewable sources; (2) energy effi- 
ciency; (3) pollution reduction and removal, greenhouse 
gas reduction, and recycling and reuse; (4) natural re- 
sources conservation: and (5) environmental com- 
pliance, education and training, and public awareness. 

Industry classification. The industry classifications 
in this release are in accordance with the 2012 version 
of the North American Industry Classification System 
(NAICS). Only the 325 industries identified by BLS as 
producing green goods and providing green services are 
included in the scope of the GGS survey. To ensure the 
highest possible quality of data, the Quarterly Census of 
Employment and Wages (QCEW) program verifies 
with employers and updates, if necessary, the NAICS 
code, location, and ownership cla.ssificalion of all estab- 
lishments on a 3-year cycle. Changes in establishment 
characteristics resulting from the verification process 
are annually introduced into the GGS sampling frame. 


Green Goods and Services jobs. GGS jobs are those 
associated with producing green goods or providing 
green services. Some businesses produce multiple 
products and services where one or more may be in- 
cluded in the BLS definition. For these cases, BLS de- 
termined from prior research that businesses often have 
difficulty providing employment associated with the 
production of green goods and services, while informa- 
tion on the revenue from the sale of the green goods or 
services is more readily available and less burdensome 
for the respondent to provide. The percentage of the 
establishment's revenue related to sale of green goods 
and services is used to estimate GGS jobs, which are 
defined as employment related to the production of 
green goods and services at the establishment level. 
Sampled establishments that do not generate revenue 
are asked to report the share of their employment in- 
volved with the production of green goods and services. 
For example, employment related to research and de- 
velopment, non-profit organizations, government agen- 
cies, and new businesses may provide green goods and 
services without generating income. 

Employment. Employment includes persons on the 
payroll who worked or received pay for the pay period 
that includes the twelfth day of the reference month. 
Full-time, part-time, permanent, short-term, seasonal, 
salaried, and hourly employees are included, as are em- 
ployees on paid vacations or other paid leave. Proprie- 
tors or partners of unincorporated businesses, unpaid 
family workers, or per.sons on leave without pay or on 
strike for the entire pay period, are not counted as em- 
ployed. Employees of temporary help agencies, em- 
ployee leasing companies, outside contractors, and con- 
sultants are counted by their employer of record, not by 
the establishment where they are working. The monthly 
employment figure provided by respondents will be 
compared to employment data BLS has on file as pail 
of (he QCEW program, which comprise BLS' business 
register, in order to verify that data are being collected 
for the correct establishment. 

Estimates. Estimates of GGS employment and GGS 
percent of total QCEW employment are released with 
the annual GGS news release. 

Sample and estimation methodology 

Sample. BLS selects approximately 120,000 GGS 
establishments per year from the Quaiterly Census of 
Employment and Wages (QCEW) program. This pro- 
gram includes all employers subject to state Unem- 
ployment Insurance (Ul) laws and federal agencies sub- 
ject to Unemployment Compensation for Federal Em- 
ployees (UCFE). Most of these establishments are se- 
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lected from the second quarter QCEW sample frame, 
while a small sample of new business establishments is 
selected from the fourth quarters. The sample is de- 
signed to estimate GGS employment at both national 
industry and state industry sector levels of detail. 

The GGS sample is divided into three panels, each 
containing approximately 40,000 sample units. Two of 
the three panel samples overlap with the previous year's 
sample to produce estimates of change in green em- 
ployment. A new sample is allocated and selected from 
the panel that does not overlap. 

Estimation. A Horvitz-Thompson estimator is used 
to estimate GGS employment, based on an establish- 
ment's 12-month average employment over the refer- 
ence period, percent of revenue or employment asso- 
ciated with green goods and services, and sampling 
weight. The 12-month average employment is obtained 
from corresponding QCEW files and is known for each 
sampled establishments. 

GGS percentage estimates are relative to the QCEW 
employment ofall industries contained within a particu- 
lar estimation cell's N.AICS code, not only the 325 in- 
dustries included in the GGS scope. For GG.S employ- 
ment percentages, the estimate of GGS employment is 
divided by the 12-month average of QCEW' employ- 
ment over the reference period. 

Reliability. GGS e.siimates are subject to both sam- 
pling and nonsatnpiing error. Sampling error arises 
from selecting a sample of establishments rather than 
the entire business population. To measure this error, 
GGS use.s a balanced repeated replication technique to 
calculate standard errors. Given the standard error for 
an estimate, an approximate 90 percent confidence in- 
terval can be constructed by adding and subtracting 
1.645 times the standard error from the estimate. 

The standard error of the estimated total GGS em- 
ployment is approximately 34,000. The standard error 
of over the year change in total GGS employment is 
about 36,000. 

The standard error of the estimated rate of GG.S em- 
ployment is approximately 0,03 percent, The standard 
error of over the year change in rate of GGS employ- 
ment is about 0.03 percent. 

Nonsampiing error arises from various sources, such 
as establishments failing to respond or misreporting 
data, coding and data processing errors, and population 


coverage. Since GGS only samples establishments in 
325 indu.stries predetermined to potentially have GGS 
employment, any green goods and services produced or 
provided in other industries is not captured. GGS is also 
subject to errors in the sampling frame, in which some 
establishments' industry codes may be misclassified. 

Specialized Procedures. GGS sampling methodolo- 
gy is coordinated with the Occupational Employment 
Statistics survey. Sampling overlap between the two 
surveys is maximized for additional inference to be 
made about green staffing patterns. Such inferences are 
not included as part of this GGS release. 

Methodological changes 

NAICS 2012 Conversion. The original survey esti- 
mates for 2010 were based on the 2007 NAICS classifi- 
cation. In that reference period, data were collected for 
industries defined in the GGS scope according to their 
NAICS classification at that time. The 2011 survey 
estimates are based on the 2012 NAICS classification, 
which impacted the scope of the GGS survey. Some 
private-ownership manufacturing indnstries that were 
not included in the 2010 GGS scope combined with in- 
scope industries. Thus, for 201 1 estimates, some estab- 
lishments that were previously out-of-scope are in- 
cluded in the survey. Revised 2010 estimates are based 
on the 2012 NAICS classification. 

Imputation. Establishments that are sampled in both 
survey years but only report usable data for one year are 
imputed. Three methods are used to impute mis.sing 
green percent values; hot deck imputation; overlays; 
and mean imputation. 

Benchmarking. Benchmarking procedures were re- 
vised to incorporate ownership for both survey years. 

For more information. For more detailed informa- 
tion on these methodological change,s, please visit the 
Technical Note section of the GGS web page at 
vvwvv.bls.gQvXgas . 

Other information 

Information In this release will be made available to 
sensory impaired individuals upon request. Voice 
phone; (202) 691-5200; Federal Relay Service: (800) 
877-8339. 
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1 North American Industry Classification System, 2f>12. 

2 GGS employment is the number of jobs related to the production of Green Goods ar>d Services. 

3 GGS percent is the percentage of the GGS emptoyment compared to the total em^^r^ment. This valua is derived by dividing tha GGS employment by the total employment. 
NOTE: GGS data for 2010 have been revised to incorporate methodoiogica! changes explained in the TecJinical Note. Ptease also note data may not add to total due to rounding. 



Table 2. Green Goods and Service 
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Table 3. Green Goods and Services (GGS) private sector employment by detailed industry, annual averages 


Intiuslrv 

NAICS' 

GGS employment^ | 

GGS percent ' j 

GGS 

employment 
change from: 
2010 - 2011 

2010 

2011 

2010 

2011 

Total private 


2.342.562 

2,31.5.200 

2.2 

2.3 

172.038 

Natural resources arid mining 

11.21 

63.344 

64,689 

3.5 

3.4 

1.345 

Crop production 

111 

36.703 

36.796 

6.9 

6,9 

93 

Oilseed and grain farming 

1111 

3.934 

4,775 

9.3 

10.6 


Vegetable and melon farming 

1112 

10.045 

10.701 

10.7 

11.3 

056 

Fruit and tree nul farming 

1113 

12.934 

11,669 

7.1 

6.3 

-1.285 

Greeiiiioiise and iiurser>' production 

1114 

5.627 

5,631 

3.9 

3.9 

4 

Other crop fanning 

1119 

4.143 

1.020 

6.5 

6.5 

-123 

Animal pruduilion and aquaculture 

112 

6.626 

6.196 

2,9 

2.7 


Cattle ranching and farming 

1121 

3.800 

3.12! 

2.D 

2,5 


Hog and pig farming 

1122 

536 


1.9 


- 

Poultry and egg productian 

1123 

1.787 

1.79S 

4.6 

4.0 


Sheep and goat farming 

1124 



- 

- 

- 

Aquaculture 

U25 

382 

426 

6.5 



Other animal production 

1129 





- 

Foresir>’ and logging 

113 

9.432 

10.564 

16.8 

19.0 

1.132 

Timber Irarf operations 

113] 

1.061 

1,292 

29.7 

35.6 

231 

Fnrest tiurserv and galliering forest products 

1132 

528 

434 

17.9 

14.1 

-94 

Logging 

1133 

7,844 

8,837 

1 5.8 

18.1 

993 

Agriculture and forestry support activities. - 

115 

10.583 

11,133 

3,2 

3.3 

550 

Support activities for crop prodiiciion 

1131 

5,395 

5.76! 

1.9 

2.0 

366 

Support atlivilies for animal produclion 

1152 

-* 




- 

Support aciiviltes for forestry. 

1153 







22 

69.031 

71,129 

12,5 

12.9 

2,098 








Power generation and supply 

2211 

49.973 

53.787 

12.6 

13.6 

3.814 

Electric power geiiprailon 

22111 

49.973 

53.787 

29,5 

32,4 

3.814 

Hydroelectric power generation 

22JIU 

5.124 

3.780 

72.7 

64.8 


Nuclear electric power geiioration 

221113 

39.818 

44.054 

75.7 

83.6 

4.236 

Solar electric power genoraiion 

221114 


522 


97.9 

- 

Wind eieciDC power generation 

221115 


2,724 



- 

GGOlherma! eieclric power generation 

221116 


1.017 


90.9 

- 

Biomass electfic power generation 

221117 


1.166 



- 

Other electric power gsnerathw 

221116 


525 


65.8 


Waier, sewage and olher syslems 

2213 

19.058 

17.342 

40.8 

37,0 

•1.710 

Water supply and irrigation systems 

22131 

11.995 

10.248 

32,0 

27,2 

•1.747 

Sewage treatment facilities 

22132 

6.439 

6.448 

87.7 

88.1 

9 

Sle.avn and ait-t,:ondii1oning supply 

22133 

624 

646 

32.2 

34.6 

22 

Construction 

23 

385.777 

487,709 

7,0 

8.9 

101,932 

Consiructioti of buiidlng.s 

236 

78.113 

117.263 

8,4 

9.7 

39,1.50 

Kesideniiat building constniciioit 

2361 

31.498 

57.010 

5,3 

10,1 


Nonrcsktenlial building conslrijctlott 

2362 

16,615 

60.247 : 

7,2 

9,3 

13,632 

Heavy anti civil engineering coitsiruclion 

237 

14.560 

49.613 ! 

5,5 

6.0 

5,053 

Utility sysiein construction 

2.371 

34,642 

39.330 

9.1 

9.9 

4.688 

lard siibdivlslrjTi 

2372 

1.889 

1.664 

3,7 

3,7 

-225 

Other heavy consiruciion. 

2379 

8.028 

8.618 

8,5 

9.1 

590 

Specialty trade coiuracicirs 

238 

263.105 

.320,833 

7.6 

9,3 

,57,728 

Building foutulafioii atid exterior conlraclors 

2381 

39.585 

51.190 

5,9 

7,7 

11.005 

Building equipment coniracters 

2382 

164.809 

194.476 

10,1 

11,9 

29,067 

Building Riiisliing coiiiraciors 

2383 

38.185 

49.n9 

6,0 

7,9 

10,934 

Ollier specially trade contractors 

2389 

20.526 

26,049 

4.0 

5 0 


Manufacturing 

31-33 

492.985 

507,168 

4.3 

4,3 

14,183 

Textile product mills 

314 

10.484 

10,131 

8.8 

8.6 


Textile furtiisltitigs mills 

3141 

9.461'’ 

9.271 

16.5” 

17.0 

-190" 

Ollier textile product tnllis 

3143 

1,023 

859 

1.7 

1.4 

-104 

Wood pfoduci mfg 

321 

33.838 

33.052 

10.0 

9.8 

-7BS 

Sawiriills and wood preservation 

3211 

498 

323 

0.6 

0.1 


Plywood and engineered wood product mfg 

3212 

6,545 

6,840 

10.4 

11.2 

295 

Pivwood and engineered wood product rnfg 

32121 

6.545 

6,840 

10. 4 



HardwotHi veneer and plywootJ mfg 

32121! 

1.516 

1,992 

10.3 

13.2 

476 

Softwood veneer and piywtKid mfg 

321212 


658 


4.9 

- 


321213 






Truss mfg 

321214 

997 

1,158 

5.5 

6.8 

101 


See fooinoH-s al eiKl of table. 
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Table 3. Green Goods and Services (GGS) private sector employment by detailed industry, annual 
averages — Continued 


Indusirj’ 

NAICS' 

GGS emj^oymenc' 

GGS percent'' 

GGS 

2010 

2011 

20i0 

2011 

change from: 
2010 20i 1 

Recoiistiluicd wood producl mfg 

331219 

2.929 

2.687 

23,8 

22.8 

-242 








Millwork 

3219 ! 

20.639 

21.970 

22.7 

24.9 

1,13! 

Wood window and door mfg. 

321911 

18.055 

19,041 

40.1 

44.8 

986 








Ali other wood prtxltKr! mfg 

32199 

5.956 

3.919 

11.6 

7.7 

•2,037 

Manufactured home, mobile home, mfg 

321991 

3.803 

2.114 

19.9 

il.7 

-1.689 

Prefabricated wood bulkliiig mfg 

321992 

2.154 

1,805 

10.1 

i4.2 

-319 

Paper mfg 

322 

33.853 

32,032 

8 .B 

8.3 

-1,821 

Pulp, paper, and paperboard mills 

3221 

33.853 

32,032 

30.3 

29.3 

■1,82! 

Pulp mills 

32211 

1.208 

1.078 

20.3 

18,0 

-130 

Paper mills 

32212 

19.669 

18,167 

25.9 

24..5 

-1.502 

Paper, except newsprint, mills 

322121 

17.052 

15,552 

25.0 

23.3 

-1.500 

Newsprint mills 

322122 

2.617 

2.615 

33.6 

34,8 

-2 

Paperboard mills 

32213 

12.976 

12.787 

43.6 

43.7 

-189 

Peirolonm and coal products mfg., 

324 

3.244 

3,278 

2.9 

3.0 

34 

Petroleum and coal products mfg 

324 ! 

3.244 

3.278 

2.9 

3.0 

34 

Chemical tnfg 

325 

23.124 

24.733 

2.9 

3.2 

!.609 

Basic chemical mfg 

3251 

10.600 

10.842 

7..5 

7.6 

242 

Agriciilliiral chemical mfg 

3253 

639 

518 

1 8 

1.4 

-121 

Paint, coaling, and adhesive mfg 

3255 

3.674 

4,131 

6.6 

7,2 

457 

Paint and coaling mfg 

32551 

2 . 73 J 

3,078 

7.5 

8.2 

347 

Adhesive, mfg 

325 S 2 

943 

1.053 

4.9 

5.3 

110 

Soap, cleaning compound, and toiletry mfg 

3256 

2.228 

2.601 

2,2 

2.6 

373 

-Soap and cleaning compound mfg 

3256 ! 

2,228 

2.601 

4.3 

5.0 

373 

Soap and other doiergenl mfg 

3256 !! 

674 

806 

2.8 

3.4 

132 

Polish and other saiiiiaiion good mfg 

325612 

1.553 

1.795 

6.8 

7,7 

242 

Other chemical product arid prepnraikm mfg 

3259 

5.983 

6.641 

7,1 

7.8 

058 

Printing ink mfg 

32591 

1.357 

1,400 

14,3 

14.9 

43 

Al! other chemical preparation rnfg 

32598 

4.626 

5.241 

6.8 

7.7 

6!5 

Custom ccmipounding of purchased rosins 

325^1 

1.597 

1,968 

10.5 

12.7 

371 

Ollier miscellaneous chemical product mfg 

325!>98 

3,029 

3,273 

8.9 

9.3 

244 

Plastics and rubber products mfg 

326 

32.407 

33,421 

3.2 

5.3 

1,014 

Plastics product mfg 

3261 

27.768 

28.660 

5,5 

5.7 

892 

Ollier plastics producl mfg 

32619 

27,768 

28.660 

10.2 

10,5 

892 

Plastics plumbing fixture mfg 

326 I 9 I 

409 

801 

3,3 

6,7 

392 

All other plastics producl mfg 

326199 

27 . 359 “ 

27,860 

10 . 6 “ 

10.6 

501 “ 

Rubber product mfg 

3262 

4.639 

4.760 

3.8 

3,8 

121 

Tire mfg 

32621 

3.008 

3 . 22 ! 

5.8 

6.0 

213 

Tire retreading 

326212 

3.008 

3,221 

45,4 

46,4 

213 

Oilier rubber producl mfg 

32629 

l. 63 t 

1,539 

3,4 

3,0 

•92 

All olher rubber product mfg 

326299 

1.631 

1,539 

7,0 

6,2 

•92 

Noiimelallic mineral producl mfp 

327 

29,710 

29.885 

8.1 

8,2 

175 

Clay producl and refraciory mfg 

327 ! 

1 . 878 ’' 

4,706 

12 . 1 “ 

11.6 

• 172 “ 

Glass and glass producl iiifg 

3272 

7,991 

9.079 

ICl.l 

11.4 

1.088 

Cement and concrete producl mfg,, 

3273 

9.963 

9.495 

5.9 

5.8 

•408 

Lime and gypsum product mfg 

3274 

2.397 

2.433 

17.8 

IB .3 

36 

Other nonmelallic mlntiral products. 

3279 

4.481 

4.172 

6.9 

6,3 

■309 

Ali olher iionmeiallic mineral products mfg 

32799 

4.481 

4.172 

8.0 

7,4 

•309 

Mineral wool mfg 

327993 

3.597 

3.311 

22,3 

20.8 

■286 

Miscellaneous nonmelallic mineral products 

327999 

884 

86 ! 

8.1 

7,8 

•23 

Primary metal mfg 

33 ! 

64.859 

63.292 

iS.O 

! 6.3 

- 1,567 

Iron and steel mills and ferroalloy mfg 

3311 

37 , 831 “ 

33.812 

44 . 1 " 

36,9 

- 4 , 019 “ 

Alumina and aluminum production 

3313 

8 , 316 " 

8.200 

15 . 4 " 

14,4 

• 116 “ 

Olher noriferroij.s metal production 

3314 

9 , 788 “ 

10,493 

16 . 9 “ 

17,2 

705 “ 

Foundries 

3315 

8,925 

10,787 

8,0 

8.9 

1.862 

Fabricated metal product mfg 

332 

31.476 

30.310 

2.5 

2,3 

- 1.166 

Forging and stamping 

3321 

1,565 

1.527 

1,8 

1,6 

-38 

Architectural and siruclural metals mfg 

3323 

21.720 

21,792 

6.8 

G.G 

72 

Plate work and fabricated struciural products 

33231 

9.508 

9,124 

6.5 

6.0 

-384 

Fabricated siruciurat metal mfg 

332312 

9.508 

9.124 

12.4 

11,5 

-384 

Ornamentai and architectural metal prnducis 

33232 

12.213 

12.668 

7.1 

7,2 

455 

■Vleial window and door mfg 

332321 

12.213 

12.668 

24,1 

2 . 5,5 

455 

Other fabricated metal product mfg 

3329 

8.190 

6,991 

3.3 

2.8 

-1,199 


Sec fooliioies yi end of (able. 
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Table 3. Green Goods and Services (GGS) private sector employment by detailed industry, annual 
averages — Continued 


Imliisiry 

NAICS' 

CCS eroploymenl^ j 

GGS percent’ j 

GGS 

2010 

2011 

2010 

2011 

change froiti: 
2010 - 2011 

Meial valve mfg 

33291 

7.201 

6.273 

9.D 

7,6 

-928 

liidusfrial valve mfg 

332911 

3.597 

3.579 

15.5 

14.8 

-18 

Plumbing fixture filling anti irim mfg 

332913 

1.716 

1.6DS 

17, a 

17.2 

•108 

Ollier meial valve and pipe filling mfg 

332919 

1,8SB 

1.085 

11.6 

6,9 

-803 

All other fabricaled inela! protlucl mfg 

33299 

989 

718 

0.6 

0.4 

-271 


332996 

989 

718 

3.6 

2-4 

-27! 



67.057 

69,097 

6.8 

6.6 

2.010 

Ag.. coiisiruclion, and mining machinery mfg 

3331 



-■* 


- 

Commercial and service industry machinery 

3333 

10.618* 

10.577 

11. .5* 

n.5 

-41* 

HVAC and commercial refrigeration equipmeni 

3334 

41.412 

42.242 

32.9 

32.7 

830 

HVAC and commercial refrigeraiion eqoipmeiK 

33341 

41,412 

42.242 

32.9 

32.7 

830 

Fan, blower, air piirilicalion equipmeni mfg 

333413 

8.502 

9,000 

32.5 

32.9 

498 

Healing equipmeni. except warm air furnaces 

.333414 

5.550 

5.736 

34.8 

33.3 

186 

AC, refrigeration, and forced air healing 

333415 

27.360 

27.507 

32.7 

32.5 

147 

Melahvorkiiig machinery mfg 

3335 






Turbine and }>ower Iransmis.sian equipment mfg 

3336 

14,328 

15.540 

15.7 

15.7 

1,212 

Turbine and power iransmis.sion equipment mfg 

33361 

14.328 

15.540 

15.7 

15.7 

1,212 

Turbine and turbine goneralor sel iitiiis mfg 

333611 

13.400 

14.439 

50.3 

49.7 

1,039 

Engine and power iransmis.sion etiuiptnenl nifg.. excl. turbine 


928 

1,100 



172 





Computer and electronic product mfg 

334 

65.759 

74.105 

6.0 

6.7 

8,346 

Coinpiiier and peripheral equipment intg 

3341 

23,706 

24.723 

14.9 

15.7 

1.017 

Communkalions equipmeni mfg 

3342 

2.827 

2.688 

2,4 

2.3 

-139 

Ainiio anti video etjuipmenl mfg 

3343 

628 

770 

3.1 

3.9 

142 

Setnirondticior and elcdronic compoiieni mfg 

3344 

22.491 

27.454 

6,1 

7.2 

4,963 

Eleclronic insirumeni mfg 

3345 

16.107 

18.470 

4.0 

4,6 

2,363 

Elecitonic insirumeni mfg 

33431 

16.107 

18.470 

4.0 

4.6 

2,363 

Auloipaiic enviroiimenla! coisirol mfg 

334512 

2.310 

2.3J5 

12,7 

14.0 

205 

Inclu.slrial process variable insirumeiils 

334513 

4.584 

5.328 

8.2 

9.5 

944 

Tolaiizing fluid meters and coimling devices 

334514 

2.488 

3.302 

23.0 

30.0 

814 

Electricity and signal testing instruments 

334515 

2.736 

3.015 

6.8 

7,2 

279 

Artalylical laboratory instrument nifK 

331516 

1.813 

1.704 

5,9 

5.6 

-49 

Other meusuriiig and roiiirolling device mfg 

334519 

2.176* 

2.346 

6,6” 

7,1 

170* 

Electrical equipmeni and appliance mfg 

335 

41.865 

45,998 

1 1.8 

126 

4,133 

Eieclrlc lighting equipmeni iiifg 

335! 

11.214 

13.030 

24.8 

28.9 

1.81G 

Electric lamp bulb and pari mfg 

33511 

3.844 

4.058 

42,4 

45.5 



33512 

7.371 

8,971 

20,4 

24.7 

1,600 

Re.siilpnltal tdeciric lighting fixture mfg 

335121 

8S5 

956 

10.8 

11.9 

71 

Nonresideniial electric llghiing fixture mfg 

335122 

4.018 

5,720 

24,2 

29.7 

1,108 

Other lighting etitiijimeiU mfg 

335129 

I.8G8 

2.289 

21.0 

25,8 

421 

Household appliance mfg 

3352 

13.879 

14.859 

23.7 

26.4 


Small eleclrlcal appliance mfg 

33521 


-* 




Major applliiiice mfg 

33522 

-* 





Household couMitg appliance mfg 

335221 

-* 




- 




3,443 




Kousehold laundry equipment mfg 

3.35224 




- 

Other major hou.sehokl appliance mfg 

335228 

-* 




- 

Electrical (iquipment mfg 

3353 

8.036 

9.222 

6.0 

6,7 

1,186 

Electrical equipmeni mfg 

33531 

8.036 

9.222 

6.0 

6.7 

1,186 

Electric power and .specialty traiisformeT mfg 

33531 1 

3.979 

4,328 


18.0 


Motor and generator mfg 

335312 

4,057 

4.894 

10,5 

12.3 

837 

Other elecirical equipti'iecil and coin|)oneiii mfg 

3359 

8.736 

8,887 

7,4 

7,1 


Baliery mfg 

3359 1 

4,590 

4,612 

19.1 

17,7 

52 

Storage baileiy mfg 

335911 

-■* 

-* 



- 

Primary battery mfg 

335912 



-■* 


- 

Other oiocirica! equipment and component mfg 

33599 

4.147 

4,245 

12,5 

12.0 


Miscellaneous electrical equipment mfg 

335999 

4.147 ; 

4.245 

15,7 



Transpoi'iaiiofi cquipiiicni mfg ' 

336 

43.243 

45,367 

3.3 

3,3 

2,124 

Motor vehicle mfg.. 

3361 

12.740 

11.888 

8.3 

7.4 


Molor vehicle parts mfg 

3M3 

22,615* 

25, ■190 


5.7 

2.875* 

Railroad rolling slock mfg 

3365 





- 

Ship and boat building 

3366 



-■* 


- 

Furniture and related product mfg 

337 

12.066 

12.469 

3.4 



Office furniture and fixtures mfg 

3372 

9.385 

9.779 

iO.O 

10.0 

!94 


See fooiiioies at ewi af (able. 
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Table 3. Green Goods and Services (GGS) private sector employment by detailed industry, annual 
averages — Continued 


!n<lii5(ry 


1 GGS employment^ 

j GGS percent* 

GGS 

empioymeni 

2010 

2011 

2010 

2011 

change from; 
20i(f- 2011 

Ollier fnrnilure reialed produc! mfg 

3379 

2.481 

2.G90 

6.8 

7.6 

209 

Trade 

42.44-45 

205.567 

223,079 

TO 

1.1 

17,512 

Merebani wholesalers, durable goods 


94.916 

104,913 

3.5 

3.8 

9.097 

Misc. durable goods merchanf wholesalers 

4239 

94.916 

104,913 

34.4 

36.1 

9.997 

Miscellaneous store rclailers 


110.631 

118.166 

14.3 

15.2 

7,5i5 

Used merchandise stores 

4533 

110.653 

118. 166 

S8.2 

88.7 

7.515 

Tvaiisponaiion and warehousing 

48-49 

242.137 

238,755 

6.1 

5.9 

-3.382 

Wafer iransporialion 


2.393 

2.180 

3.8 

3-4 

-213 

Sea, coasial, and Greai Lakes iransporlaiion. 


3.75! 

1.586 

4.7 

4,1 

-1C.5 

Inland water (ransporiatioii 

4832 

642 

595 

2.6 

2.4 

-47 

Transii and ground passenger Iransporialion 


239.744 

2.36,574 

57.2 

55.0 

3,170 

Urban iransii systems 


34.935 

34.956 

84.7 

84.5 

21 

Inlenirban and rural bus iran.sporlalion 

4852 

11.528 

11.494 

62.7 

62.5 

-34 

School and employee bus iransporialion 


167.924 

166,916 

91,9 

90.9 

■1,008 

Charier bus industry 

4855 

17.326 

15,194 

58.4 

50.2 

-2,132 

Oiher ground passenger Iransporialion 

4859 

8.030 

8,014 

10,1 

9.5 

16 

Infonnaliori 


33.321 

29,412 

1.2 

l.i 

-3,909 

Publishing Indusiries, except Internet 


22.355 

21,160 

3.0 

2.8 

-1,195 

NeW'Spaper, book, and directory publishers 


12.118 

11,025 

2.4 

2.3 

-1,093 

Soflware publishers 

5132 

10.237 

10,135 

1.0 

3.8 

102 

Molion picture and sound recording indusiries 

532 





- 

MoUon picture and video industries 

5323 





- 

Droadcasiing, except Iniernei 

535 

7.525 

5,352 

2.6 

1.9 

-2.173 

Radio and television broadcasting 

5353 






Cable and oilier subscription programming 

5352 


-■* 


-* 

- 

Other information services 

539 


-•* 


-■* 

- 

Other information senices 

5191 






Finaiieiai aclivKies 

52.53 

462 ' 

475 

0.0 

0.0 

13 

Securllies. commodity contracts, investinenls 

523 

462 ! 

47.5 

0.1 

0.1 

13 

I'rofessionai and Technical Services 

54 

355.386 ' 

381.981 

4,8 

5,0 

26,595 

Professional and technical services 

543 

355,386 

361.981 

4.8 

5,0 

26.595 

Legal services 

5413 





- 

Architectural and engineering servlce,s 

5433 

184.628 

192,393 

14.4 

14.9 

7,765 

Engineering services . 

54133 

113.031 

122.619 

13,0 

14,0 

9.588 

Avchiieclutal and related services excl, enj^neering services 

54133.2.5.6, 7.J 

71.597 

69.774 

17.7 

17,0 

-1,823 

Specialized design services 

5414 

.3.088 

3.077 

2,7 

2.7 

-11 

Computer systems design and related services 

54J5 

54.792 

67.348 

3.8 

4,4 

12,556 

Management and technical cunsuiting services 

5416 

68.476 

72.121 

6.S 

6,7 

3,645 

Scientific research and development services. 

5417 

36.949 

39.,590 

6.0 

6.3 

2,641 

Research and deveiopmeni In the physkiat. engineering, and life 

54171 

36,949 

39,590 

6.6 


2,641 

sciences 


Physical, engineering and biological research 

541711 

3.680 

3,884 

2,7 

2.8 

204 

Other physical and biological research 

541712 

33,268 

35,706 

7,8 

8,2 

2,438 

Advertising. PR, and related services 

5418 

•••* 




- 

Other professional and technical services 

5419 

-■* 



-* 


Management of companies and enterprises 

55 

62.630 

69.310 

3,4 

3.6 

8.680 

Management of companies and enlerpriso.s 

551 

62.C30 

69.310 

3.4 

3,0 

6,680 

Maniigement of companies and enterprises 

5311 

62,630 

69.310 

3.4 

3.6 

6,680 

Administrative and waste services 

58 

330,650 

335.417 

4.S 

4,3 

4,767 

Administrative and support services 

581 

24,963 

20.440 

0.4 

0.3 

-4,523 

Travel arrangcmonl and reservation services 

5615 

405 

537 

0.2 

0.3 

132 

Services to buildings and dwellings 

5617 

24,357 

19.903 

!,4 

i.l 

•4,654 

Waslc management and reinedtailon service.s 

562 

305.688 

314,977 

85.9 

86,6 

9,289 

Waste collection 

5623 

124.712 

131,048 

89,8 

90,1 

6,336 

Waste treatment and disposal 

5622 

89.090 

87.951 

93.2 

93,1 

•!,!39 

Waste irealment and disposal 

5622 1 

89.090 

87,95! 

93.2 

93! 

-1.139 

Hazardous waste troaiinenl and disposal 

362231 

35.287 

34.211 

94,6 

93.4 

-1,076 

Soliil waste laiidfili 

562212 

35.485 

35,039 

94,0 

93.2 

-446 

Solid waste combustors and incinerators 

562213 

5.854 

5,555 

95,2 

96.8 

-299 

Other nonhaz.atdous waste disposal 

562219 

12.465 

13,146 

86.7 

90.6 

681 

Remediation and other waste services 

5629 

91.886 

95,979 

75.6 

77.6 

4,093 

Remediation .services 

56291 

57.474 

58,2.51 

75-5 

75.9 

777 


See fooinoies at end of (able. 



379 


Table 3. Green Goods and Services (GGS) private sector employment by detailed industry, annual 
averages — Continued ^ 


Itiduslrv 

NAICS' 

1 GGS emjrfoymeni^ 

j GGS percent^ | 

GGS 

employment 

2010 

2on 

2010 

20H 

change from: 
2010 - 2011 

Maieriais recoverv facililies 

56292 

11,219 

12.474 

90.6 

93.0 

1,255 

Ail oilier waste maaagemciii seivicos 

56299 

23.193 

25.254 

70.3 

75.3 

2.061 

Septic lank and related services 

362991 

14.395 

15.994 

73.6 

81,0 

1,599 









61.62 

28.789 

26.123 

0.2 

0,1 

•2,666 

Educational sotvices 

611 

28,789 

26.123 

1.2 

I.O 

-2,666 

Leisure and hospilaiily 

71.72 

20,642 

23.690 

0.2 

0.2 

3,034 

Museums, historical sites, zoos, and parks 

712 

20,642 

23,696 

16.2 

18-1 

3.054 

Mu.seiims, hisiorical sites, zoos, and parks 

7121 

20.642 

23.696 ; 

16.2 

18. 1 

3,054 

Other services, except public adiiiinisifaiioti 

81 

31.841 

56,257 

1,2 

i.3 

4,416 

Repair and maimenance 

811 

21.134 

22.100 1 

1.9 

1.9 

966 

Automotive repair and mainloitaiice 

8111 

7.757 

6.652 1 

1-0 

0,8 

-1,105 

Electronic equipment repair and mainfeiiance 

8112 

5.247 

4,857 ; 

5-4 

4.9 

-390 

Commercial machinerv repair and niainlenance 

8113 

5.319 

7.200 ! 

3.1 

3.9 

1.881 

Kousebokl goods repair and maintenance 

8114 

2,811 

3.391 

4.2 

5.0 

580 

Membership associations anti organizations 

813 

30.707 

.34.157 

2.3 

2,6 

3,450 

Graiiimaking and giving services 

8132 

2.817 

3,662 

2,3 

2.9 

845 


8133 

20.277 

20.800 

10.8 

10.7 

523 

Professional and similar organizations 

8139 

7.613 

9.G95 

1.8 

2.3 

2.082 


1 Noiih Aiiipfican indusiry Clns-sificalion Sysleiii. 2012. 

2 CCS employmeni is ihe iitiiiiber of jobs rolaipd Co ilie produciioii ot Green Goods and Services. Tills lidile relJecls privale ownership only. 

3 C;GS perceni is ihe perceniage of ilie GGS employmeni compared lo the lolal emfdoymenl. nns value Is ilerivt>dby<iividing the GGS employnienr by ihe tolal employmeni. 
■1 Data do not meet BLS disclosure siaiutards. 

5 EsHmaie caiinui be creiilcd due lo ihe conver.sion from NAiCS 2007 lo NAICS 2012. 

B The 20 12 NAICS coiivmlon changed ihn GGS scope for Ihis iiidustiy. BLS ulifized backcasiing to make Ihe 2010 and 201 1 p.sliinatc.s comparable. Sec ihe exirnded leclinical 
noie for more delaii. 

NG'i'E: GGS data for 2010 liav<> betm revised lo incoiporale iwUiodological chai^jes explained in ihe Technical .Note. Plea.se also noiedala may nol ad<Ho loial due lo rounding, 
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Table 4. Green Goods and Services (GGS) employment by state, annual averages 


Slate 

Total, all ownerships J 

1 Private ownership 

2010 1 

1 201 i 1 

GGS 

1 2010 

j 2011 

GGS 

employmeni 
change from: 
2010 - 201! 

GGS 

employmeni' 

GGS , 
percent'^ 

GGS 

employtnent' 

GGS ^ 

change Oom; 
2010-201! 

GGS 

emplovinent’ 

GGS ^ 
percetii" 

GGS 

employmeni' 

CCS 

percent 

Uniled Stales. 

3.243,533 

2.5 

3.401.279 

2.6 

157,746 

2.342,562 

2.2 

2,515,200 

2.3 

172,638 

Alabama 

51,372 

2.8 

54.077 

3.0 

2,705 

36.215 

2.5 

39,703 

2.7 

3,-188 

.Alaska 

11,999 

3-8 

12.119 

3.8 

120 

5.591 

2,4 

5.893 

2,4 

302 

Arizona 

•13,16! 

1.8 

48.851 

2.1 

5.690 

33.181 

1.7 

39.535 

2.0 

6,354 

Arkansa.s 

32.311 

2.8 

33.420 

2.9 

1.109 

24.S09 

2,6 

26.351 

2.8 

!,8-12 

California 

342,879 

2.4 

360,245 

2.5 

17,366 

239.416 

2,0 

268,486 

2.2 

29,070 

Colorado 

72,657 

3.3 

72,629 

3.3 

-28 

53,895 

3.0 

52,859 

2.9 

-1,036 

Cofineciicut 

41,385 

2.6 

43.722 

2.7 

2.337 

34,397 

2.5 

36,577 

2.7 

2.180 

Delaware 

8.973 

2.2 

9.872 

2.4 

899 

6.440 

1.9 

7.331 

2.1 

891 

Dislricl of Columbia. . . 

33,742 

4.9 

35.799 

5.1 

2,057 

10.570 

2.4 

11,115 

2.4 

545 

Florida 

108.948 

1.5 

117,433 

i.6 

8.485 

93.160 

1.5 

98.2-19 

1,6 

5,089 

Georgia 

79,680 

2.1 

84,356 

2.2 

4.676 

58.987 

1.9 

64,205 

2.0 

5,218 

Hawaii 

15,528 

2.6 

17.596 

3.0 

2.068 

9.483 

2.0 

11,425 

2,4 

1,9-12 

i/H.» n/i 









3.0 

623 

Illinois 

134,153 

2.4 

136,447 

2.5 

2.294 

103.244 

2,2 

105,751 

2,2 

2,-507 

Indiana 

68.108 

2.5 

70J56 

2.5 

2.048 

58.720 

2.5 

61,159 

2.6 

2,439 

ln«a>.n 

40.540 

2.8 

43.791 

3.0 

3.251 

32.946 

2.7 

35.879 

2.9 

2.933 

Kansas 

26,339 

2.0 

25,632 

2.0 

-707 

19.126 

1.8 

19.097 

1-8 

-29 

Keniiicky 

40,726 

2.4 

43,027 

2.5 

2,301 

27.729 

2-0 

28.770 

2.0 

1,041 

Louisiana 

43,808 

2.4 

44.373 

2.4 

565 

32,970 

2.2 

33.328 

2.2 

358 

Maine 

15,352 

2.7 

16,95! 

2.9 

1.599 

11.166 

2.3 

12,680 

2.6 

1,51-1 

Maryland 

77,346 

3-2 

91.489 

3.7 

14.143 

50.880 

2.6 

63.538 

3.2 

12,758 

Mas.stK'huseiis 

84,198 

2,7 

88.924 

2.8 

4,726 

70.720 

2,6 

75,071 

2.7 

4,351 

Michigan 

8S.228 

2,3 

82.6-14 

2.1 

-2.584 

71.473 

2.2 

69.116 

2.1 

•2,357 

Minnesota 

78,709 

3.1 

75.302 

2.9 

•3.407 

62.545 

2.9 

60,509 

2,7 

-2,036 

Mississippi 

21.167 

2.0 

21,933 

2.0 

766 

14.780 

1.8 

16,114 

1.9 

1,334 

Missouri, 

65,271 

2,5 

68.534 

2.7 

3.263 

42.093 

2.0 

46.625 

2.2 

•1,532 

Montana 

14.596 

3.5 

14.306 

3.4 

•290 

8.709 

2.6 

8,2il 

2,4 

-498 

Ncbia.ska 

20.896 

2,3 

22,392 

2.5 

1.496 

14.640 

2.0 

16.491 

2.2 

1.851 

Nevada 

21.360 

1.9 

21,861 

2.0 

501 

13,676 

1.4 

15,569 

1.6 

1.893 

New Hampshire 

14.011 

2.3 

16.244 

2.7 

2.233 

12.309 

2.4 

14,47! 

2,8 

2.162 

New Jersey 

73,411 

2.0 

81.018 

2.2 

7,607 

53.449 

1,7 

61.160 

1,9 

7,711 

New Mexico.. 

22.884 

2.9 

24,337 

3.1 

1.453 

14.208 

2,4 

13,481 

2.6 

1,273 

New York 

255,315 

3.1 

266.308 

3.2 

10.993 

141.307 

2.0 

156,397 

2.2 

15,090 

North Carolina 

101,415 

2,7 

108.094 

2,8 

6.679 

77.036 

2.5 

83.017 

2.6 

5,98! 

North Dakota 

8,783 

2.4 

9.481 

2-5 

698 

5.972 

2.1 

6,891 

2.2 

919 

Ohio 

129,063 

2,6 

137,143 

2.8 

8.080 

95.718 

2.3 

103.917 

2,4 

8.199 

Gkfahomu 

25.893 

1.7 

29,035 

19 

3,142 

16.800 

1.4 

20.343 

1,7 

3,543 

Oregon 

60,878 

3.8 

68,709 

4.3 

7.831 

40.254 

3.1 

49.249 

3,7 

8.995 

Pennsylvania 

160,494 

2.9 

167,397 

3.0 

6,903 

129.372 

2.7 

136,557 

2.8 

7,185 

Rhode Island 

12.420 

2.8 

12.327 

2,7 

93 

9.557 

2.5 

9,401 

2,4 

■IS6 

South Carolina 

43,592 ' 

2.5 

44,210 : 

2,5 

618 

32.591 

2.3 

33.002 

2,3 

411 

South Dakota 

10,078 

2,6 

10,578 

2.7 

500 

6.325 

2.0 

6.865 

2.1 

540 

Teimessoo 

68,145 

2,7 

71.111 

2.7 

2.966 

50.132 

2.3 

53,979 

2,5 

3,847 

Texas 

233.304 

2.3 

227.532 

2,2 

•5,772 

179.744 

2.1 

177.155 

2.1 

•2,589 

Utah 

27.544 

2.4 

27.864 

2,4 

320 

17,844 

1.9 

17.098 

1.8 

•746 

Vermont 

11.483 

3.9 

12.159 

4.1 

676 

9.080 

3.8 

9,57! 

3.9 

491 

Virginia 

96.490 

2,7 

107,773 

3.0 

11,283 

65.142 

2,3 

74.990 

2,6 

9,848 

Washington 

95,769 

3,4 

101.593 

3.6 

5.824 

64.985 

2.8 

69,332 ; 

3.0 

4,347 

West Virginia 

14.626 

2.1 

16.221 

2.3 

1,595 

7.931 

1.4 

9,013 : 

1.6 

1.082 

Wisconsin 

63,754 

2.4 

69.647 

2.6 ; 

5,893 

52,328 

2,3 

,57.318 : 

2,5 

4.990 

Wyoming 

10,07! 

3,7 

10.369 

3.8 

298 

4.700 

2.3 

5,117 j 
1 

2.4 

417 


1 GGS employmeni is ihe number of jobs relaietl lo the fwoduciion of Green Goods and Seniccs. 

2 GGS percein is Ihe perceniage of llie GGS employmciH compared lo the total «npIoyinenf. This value is derived by dividing Ihe GGS employment by the total cmploymem. 
NO iTI; GGS daia for 2010 have been revised to incorporate methodological changes e;q)laine<l in the Technical Note. Please also note data may not tidd to total due lo roiimliitg. 
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Table 6. Green Goods and Services (GGS) private sectcr employment by state and industry sector, 2011 annual averages 
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enougn iiauuiiLico^ - • . , . . «> . , - 

dence of discriminatory purpose. }et an Adminisiratjon^ticial mess wiui their 

■niG Supreme Court has never ruled on docket for his own political purposes. 

California’s Cap-and-Tax Grab 


D emocrats in Sacramento are taking 
a victory lap for balancing this 
year's budget without raising taxes 
(not counting the S6 billion 
retroactive hike voters ap- 
proved at political gunpoint 
in November). The dir^ lit- 
tle secret is they're instead 
tapping California's new 
cap-and'trade program. 

California expects to generate $500 mil- 
lion this year from auctioning off permits to 
emit carbon, and between $2 biliion and $14 
billion annually by 2015. This rich new vein 
of revenues was supposed to flow to green 
programs (eg., solar subsidies), but Governor 
deny Brown cut a deal vdth Democrats in the 
legislature to seize this year's proceeds to fi- 
nance more generous vmifare and Medicaid 
benefits. Environmentalists are suddenly 
stunned to dtecover that they're not exempt 
from Sacramento’s generally accepted ac- 
counting principle of raiding internal ac- 
counts to backfill the budget. 

Mr. Brown has vowed to repay the $500 
million cap-and-trade "loan" in short order. 
But as a matter of law, he has until the Cali- 
fornia Air Resources Board (CARB) says it 
needs the cash to administer the. cap-and- 
, trade program. Hiat may be never since 
CARE’S expenditures are discretionary, and 
the quarterly auctions will produce gushers 
of revenues that guarantee the cap-and- 
trade fund never runs dry. 

The board’s chairwoman Mary Nichols, 
who's endorsing the raid, has tried to quell 
enraged ^environmentalists by reminding 
them that ^the part about the cap-and-trade 
program that is: reducing greenhouse gas 


Democrats raid carbon 
auction casli to finance 
more welfare spending. 


emissions, Ws the cap,^ and "not the revenue 
that we get: from the allowances.” 

Good point, and one which businesses are 
making in a lawsuit that 
cOmehds the state is levy- 
ing an unconstitutional tax 
under the guise of a “regu- 
imOry fee.” California's 
Prop. 13,(1978) requires a 
supermajority vote of the 
legislature to raise taxes. GARB circum- 
vented this retirement in 2011 by setting 
up a state-run auction to sell permits and 
calling the profits "regulatory fees" that 
would be used to mitigate emissions. 

But as the state Supreme Court under- 
scored in its 1997 Sinclair Paint Go. , opin- 
ion, retlotory fee® cannot “exceed in 
amount the reasonable cost of providing 
the protective services for which the fees 
are charged" or be Imposed for “unrelated 
revenue purposes.” 

California has never quantified the "rea- 
sonable cost” to protect the public from car- 
bon emissions, and it’s hard to argue that 
spending cap-and-trade dollars on welfare 
checks advances environmental objectives. 
The state doesn't need to auction off permits 
to reduce greenhouse gas emissions. It could 
adiieve its emissions targets by giving away 
permits for free and ratcheting the cap down 
over time. 

In short, California Democrats are prov- 
ing that the real point of cap and trade is 
to give politicians another revenue stream 
for income redistribution while dodging ac- 
countability for raising taxes. That’s worth 
keeping in mind when liberals resurrect the 
scheme for the entire U.S. 


model for other nations. 

James Dtsoh 
Founder and Chief Engineer 
Dyson 
Malmesbury, U.K. 


A Nonfuzzy Take 

The June 15 letter from the 
Texa.s legislature's Jim Pitts 
and Tommy Williams takes 
exception to your June 8 edi- 
torial "Texas Goes Sacra- 
mento,” which notes that the 
Texas Public Policy Founda- 
tion calculated a 26% incrcass 
in general revenue spending 
by the Texas Legislature in 
2013. However, our numbers 
are simple to follow: The leg- 
islature spent f 95 biliion of 
general revenue in the gen- 
eral appropriations bill for 
the 2014-15 budget, $7 billion 
more in two supplemental ap 
propriations bills tor the cur- 
rent budget and another $4 
billi'oii from the state's re- 
serve fund in both budgets. 
This $106 billion in spending 
is chfficult to discern in offi- 
cial documents, with some of 
it being spent In 2013, some 
in 2014 and some in 2015, 
some of it appropriated in 
2013 but spent in 2014 and 
20L5> and $2 billion of it be- 
ing potentially taken "off but 
get” by Texas voters in the 
conUi^ November constitu- 
tional amendment election. 
Afteir all these maneuvers th' 
sqj^jiriators are able to 
ciaitn the new budget rose 
Wj^. by The truth, 
though, U that die legisiatur 
.spent $22 billion more this 
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INTRODUCTION 

The climate has always and will always be changing, and that is unquestionable. What is in 
question is the amount of influence human activity has on climate patterns, and this report is 
intended to provide an opportunity to think critically and review some of the more important 
global warming predictions made over the last several decades. 

For more than thirty years, a litany of predictions and claims have been made about what impact 
anthropogenic (human-caused) greenhouse gases (GHGs) would be on the earth's climate, and 
on plant and animal life directly. Much of the concern that has been raised — and whieh 
continues to be rai.sed — focuses on carbon dioxide (CO 2 ) emissions, an otherwise naturally 
occurring gas that makes the process of photosynthesis and life on earth possible. Over nearly 
four decades, numerous predictions have had adequate time to come to fruition, providing an 
opportunity to analyze and compare them to today’s statistics. 

There is little doubt that affordable reliable energy is one of the greatest equalizers in our society. 
Our use of fossil energy has established a standard of living in the United States that provides 
families of any income level the ability to heat and cool their home, drive to work or their 
children to school, or even visit far away family members. In fact, the National Academy of 
Engineering dubbed electrification “the greatest engineering achievement of the 20“'' Century."' 
Inevitably, the use and production of this energy releases some CO 2 into our atmosphere. 

The use of fossil energy has increased and expanded internationally, and GHG emissions are 
anticipated to continue to grow in developing nations such as China and India. This report posits 
that as the developing world has greatly expanded its use of fossil energy and CO 2 emissions 
have increased, then the predictions and claims regarding human influence on climate patterns 
should be apparent and easily proven. It is important to keep in mind that many of the 
predictions and claims analyzed in this report were made prior to China surpassing the United 
States in 201 1 as the largest global GHG emitter. Accordingly, if things are “worse than 
predicted” as many climate activists and politicians have recently as.serted, impacts should prove 
themselves out as worse than the predictions and claims reviewed in this report. 


"In questiom of science, the authority of a thousand is not worth the humble reasoning of 
a single individual. - Galileo Galilei, Italian physicist, mathematician, astronomer, and 
philosopher 

"The truth may be puzzling. It may take some work to grapple with. It may be 
counterintuitive. It may contradict deeply held prejudices. It may not he consonant with 
what we desperately want to be true. But our preferences do not determine what's true. 

- Carl Sagan, American astronomer and scientist 


' The Greales! Achievements of the Nat'lAC.adEMVOFEnoineering. (Dec. 3, 2004), 

(nii'):/'\vAv\v.in;K.nc.su.cdti,'eischcn/coui'se.s.''niae4l5.'<,loixs/’GrcatcstH»gineerineAchic\'cment.s.Dd!’ . 

^ Fr.ancois Arago, Biographies of DiSTiNGUiSHEii Scientific Men 365 {Baden Poweli. Robert Grant, and William Fairbaim 
trans.) (1859). 

^ Carl Sagan. Wonder and Skepticism. 19 SKEPTICAL ENQUIRER l(Jan.-Feb. 1995). 
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I. CLIMATE MODELS: THE 15- YEAR HIATUS IN WARMING 


“An experiment is a question which science poses to Nature and a measurement is the 
recording of Nature's answer. Max Planck, German physicist 

Predictions : 

“Most of the climate models.. .now project that average global temperatures will rise 
somewhere from 3 to 8 degrees Fahrenheit toward the middle of next century.... A range 
as high as 1 4.4 degrees and 1 8 degrees cannot be ruled out."^ New York Times, January 
17, 1989 

"Using computer models, researchers concluded that global warming would raise average 
annual temperatures nationwide two degrees by 2010.”*’ Associated Press, May 1 5, 1 989. 

“Children Just aren't going to know what snow is.” ’ Dr. David Viner, senior research 
scientist at the climatic research unit (CRU) of the University of East Anglia, interviewed 
by the UK Independent, March 20, 2000. 

“The entire north polar ice cap will be gone in 5 years.”* Former Vice President Al Gore, 
December 13. 2008. 


Claims : 


“The climate is heating up far faster than scientists had predicted, spurred by sharp 
increases in greenhouse gas emissions from developing countries like China and India.”’ 
Reuters, February 14, 2009 

“The temperature around the globe is increasing faster than was predicted even 10 years 
ago.” President Barack Obama, November 14, 2012 


* Max Planck. Scientific Autobiography and Other P.apers ( 1 968). 

Philip Shabecoff. Global Warming: Experts Ponder Bewildering Feedback Effects. N.Y, TIMES, .laii. 1 7. 1 989. 
hnn:/'/\\Avw.nvtinK‘s.coni/i989,’'0l/i7/5cicnce.'giohai-\varming-exnerts-f>C)ndcr-bc\vildcring4ccdhaL:k- 
LTTect.s.htm!?pagc:\vanted=all&.src-~pm . 

^ Kirk Myers, Arctic Ocean wanning, icebergs growing scarce. Washington Post reports. The Examiner. Mar. 2. 2010. 
hitD:-/\v\\ w.e\amincr-Coni/anicio/arctic«ocean-%varmine-iceberes«ero\ving-scarcc-\vashingiQii-PosT-reDorls {quoting As,sociated 
Press). 

’ Charles Onians. Snowfalls are now just a thing of the past. The INDEPENDENT, Mar. 20. 2000. 
htiD:'7w\vw.!ndeDencieiit.L-o,uk./environniem/snovvfaiis-are-novv-iust-a-thing-of-thc-Dns{-7240l7.hliTii . 

^ Charles J. Hanley. Gore: Polar Ice May Vanish in 5 Years. HUFFlNGTON POST. Dec. 14. 2009. 
hltD:7\vwvv.hufl1natonpo.st.coin.'2009,'i2/i4,:'gorc-Dnlar-icc-mav-vanisli n .1916.12.htinl . 

.hilie Steenhiiysen, Global warming .seen worse than predicted. REUTERS, Feb. 14. 2009. 
http:/-\v uw.rcutcrs.coiri/ariicic.'200W02/14/Hs-cliinatc-i(IUSTRH5ID29E2Q0902I4 . 

Transcript of President Obama 's .Vovs Conference. N.Y. TIMES, Nov. 14. 2012, 
hitp:/-'\vvv\3.intirncs.c()m/2012/i l.'j4/us/p(>titic.s.'^ninning-transcript-or-prcsident-obamas-press- 
conlerence.htiiil?Daae3vanted'^ 1 0& r-“2&.src--lwr . 
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The Latest Science : 

The predictions seem unlikely to come true, and the claims contradict the data, as noted by 
entities generally supportive of the Administration’s climate change policies. For instance, The 
Economist recently explained that “temperatures have not really risen over the past ten years”" 
and that “[o]ver the past 15 years air temperatures at the Earth’s surface have been flat.”'* Last 
month, BBC News reported, “Since 1998, there has been an unexplained ‘standstill’ in the 
heating of the Earth's atmosphere,”'^ 

Furthering the concern that past climate models have not proven true. Professor Judith Curry, 
chair of the School of Earth and Atmospheric Sciences at Georgia Institute of Technology in 
Atlanta, stated on June 14, 2013, “Attention in the public debate seems to be moving away from 
the 15-17 year ‘pause’ to the cooling since 2002.”'^ She further stated, “This period since 2002 is 
scientifically interesting, since it coincides with the ‘climate shift’ circa 2001/2002 posited by 
Tsonis and others,'" This shift and the subsequent slight cooling trend provide a rationale for 
inferring a slight cooling trend over the next decade or so, rather than a flat trend from the 1 5 
year ‘pause,’” 

Importantly, the U.S. Environmental Protection Agency (EPA) has essentially ignored Members 
of Congress who asked for EPA data supporting the President’s claims about global temperature 
predictions. For example, on December 4, 2012, Senator Sessions wrote former Administrator 
Jackson: 

The actual temperature data show no significant change in global temperatures 
over the past decade and certainly less warming than the climate change models 
predicted. At an August I, 2012, hearing before the Senate Committee on 
Environment and Public Works... climatologist Dr, John Christy of the University 
of Alabama-Huntsville offered testimony demonstrating that the IPCC climate 
models, which have been relied upon by alarmists, vastly over-stated the degree 
of warming in comparison to actual temperature data observed by advanced 
satellites. Dr. Christy’s chart... demonstrates that the IPCC models, on average, 
predicted a significant amount of w'arming that has not actually occurred. In fact, 
contrary to the President’s assertion, the chart shows that global average 
temperatures have not increased at all over the past decade, and certainly less than 
was predicted 1 0 years ago. 

The President’s assertion also conflicts with the views of many other scientists 
and experts. In an editorial published earlier this year in the Wall Street Journal, 
scientists and engineers from MIT, Princeton, Cambridge, and other leading 


Apocalypse perhaps a little later. Economist, Mar. .10.2013. http:.Tvvww.cconoim~.st.C{)ni/ncw-s/lcadcr5/2i574490-ciimate- 
chantrc.mav-he-hanncninil-morc-.siowIv-sriL'iiti.'^ts-tiumghl-vvorld-stiU-rlcTds. 

Climate Science: A Sensitive Matter, Economist, Mar. 30, 2013, ldln:.Tw\vw.economist.conv'nc\vs..'scicrn:e-3nd- 
tcchnologv/2 i 57446 1 -clin'iaic-mav-hc-heatinc-UD-Ic.ss-rcsi'HMise-erecnlioiisc-gns-emi.ssions . 

Matt McGrath, C/iniale slowdown means extreme rates of warming ‘not as likely', BBC News. (May 19, 2013. J: 31 PM), 
http;//ww\v.bbc.co.uk/news/science-environment-22567023. 

.ludith Curry. Week in Review. ClIm.aTE Etc.. {June 14, 2013), bttp://judithcu!T>ucom/201 3/06/1 4/\veek-in-revie\v-3/, 

Bill Osmulski. UW-Milwankee Professor Predicts 50 Years of Global Cooling, M.acIver Institute (Jan. 13. 2010. 2:59 PM). 
http://w\v\\.inaciverinstitute.ct)m/20IO/Oi/uvv-mil\vimkee-pn)rossor-nredic{s-50-\cur,s-of-global-CDoling/', 

Id 
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institutions explained that ‘perhaps the most inconvenient fact is the lack of global 
warming for well over 10 years now’ and that there has been a ‘smaller-than- 
predicted warming over the 22 years since the U.N.’s Intergovernmental Panel on 
Climate Change (IPCC) began issuing projections.’ Additionally, the lead author 
of the 2007 IPCC climate report stated in an email that ‘we can’t account for the 
lack of warming at the moment...’ 

As policymakers consider proposals aimed at addressing concerns about rising 
temperatures predicted by the IPCC climate models, a critical question is whether 
the planet is warming to the extent predicted by these models. The data suggest to 
me that the planet is not warming to the extent predicted 10 years ago.’’ 

To shed light on this issue. Senator Sessions asked EPA to “provide the best available data that 
EPA would rely upon to support the President’s assertion,”'* along with an EPA-prepared chart 
comparing “actual global average temperature increases since 1979 (when satellite temperature 
data became available) versus the latest IPCC predictions...” 

Gina McCarthy, nominee to be EPA Administrator, responded to Senator Sessions in a letter 
dated February 14, 2013, by asserting that “there are multiple lines of evidence that clearly 
demonstrate that average global temperatures are rising,”* yet she did not provide any of the 
requested data relating to average global temperatures. Instead, the letter seems to dodge Senator 
Sessions’ data request by claiming that ‘‘only looking at 1 0 years of a single dataset cannot 
provide a full picture of climate change trends, and should also not be the sole test by which to 
judge the usefulness of climate models in either simulating past climates or projecting further 
climate change.”” 

The lack of responsiveness on these points was raised at McCarthy’s April 1 1, 2013 nomination 
hearing when Senator Sessions presented the following chart which demonstrates global 
temperatures have not increased over the last decade and certainly not to the extent predicted by 
the climate models; 


Letter from Sen. Jeft'Sessions to Lisa Jackson, EPA Adm'r, (Dec. 4. 20t2) (on file with author). 

Letter from Sen. Jeff Sessions el al. to Gina McCarthy. EPA Asst. Adm’r Oflice of Air & Radiation. (June 24. 2013) (on file 
with author). 

W. 

Id. 

Id. 



In his questions for the record, Senator Sessions once again requested the data from McCarthy; 
“Will you provide me with data showing actual global average temperatures since 1979 versus 
IPCC predictions, as was requested in my letter?” 

On April 30, 2013, the EPA responded to Senator Sessions. Yet, instead of providing the 
requested analysis including a chart showing official predictions versus actual global 
temperatures, the Agency simply stated that “EPA has not produced its own analysis, but we 
expect a definitive comparison in the forthcoming [International Panel on Climate Change] Fifth 
Assessment Report.”^^ Unlike EPA, the IPCC is an international body outside the jurisdiction 
and oversight of the United States Congress. Moreover, EPA is the entity of the United States 
government that is seeking sweeping regulations on the basis that GHGs are increasing global 
temperatures. EPA’s reliance on the IPCC is not only a violation of the Data Quality Act,^"* but 
also violates the Agency’s own internal policy.^^ 


Hearing on the Nomination of Gina McCarthy to be Administrator of the U.S. Environmental Protection Agency, 1 1 3th Cong. 
(2013), hUp://v\YV\v.CD\v.scnate.gov/pubiic/index.cfm?FiiscAction=Hearines.Hearing&Hearing lD"d7l fd4b6-ce77-3a98-46a0- 
fbC)2bQcae0cd . 

Id 

The DQA directs the Office of Management and Budget (OMB) to issue government-wide guidelines that “provide policy and 
procedural guidance to Federal agencies for ensuring and maximizing the quality, objectivity, utility, and integrity of information 
(including statistical information) disseminated by Federal agencies.” See Data Quality Act §515, 42 U.S.C. §502-504. 

Peer Review Advisory' Grp., Addendum to: Guidance for Evaluating die QitalHy of Scientific and Technical Information, 
EPA’s Sci. AND Tech. Policy Council (Dec. 2012), h{tD://vv-ww.eDa.gov-''sDc/pdrs/a.ssess3.Ddf . 
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To support the President’s claim that the temperature around the globe is increasing faster than 
was predicted even 1 0 years ago, EPA referred to a short paper by Stefan Rahmstorf^* published 
in an online journal whose editor-in-chief also happens to be the “coordinating lead author”" for 
the IPCC — during the time the IPCC published the climate models vastly over-predicting global 
temperature increases. It is remarkable that EPA — ^without first conducting its own analysis — 
would endorse that paper’s finding that “global temperature continues to increase in good 
agreement with the best estimates of the IPCC,”’* a view that appears to be contrary to the actual 
current data and facts. This is shown by a comprehensive comparison of climate models used by 
the IPCC, which is reflected in the following chart;^’ 



The American public should be deeply troubled to learn that EPA is actively working to increase 
energy prices based on predicted global temperature increases without first undertaking efforts to 
determine if temperatures are actually increasing to the extent predicted by the climate models 
they are using. This refusal to provide reasonable data requested by Members of Congress comes 
on the heels of the EPA Inspector General’s highly critical report investigating EPA’s review of 
external data for the GHGs endangerment finding.^” 


Stefan Rahmstorf et al.. Comparing climate projeciions to observations up to 2011, 7 Envtl. Res. LETTERS 044035 (20! 2), 
available at htip:.//ii)irscience.ion.oni/)748<9326/7/4/044035/m!(/l 748-0326 7 4 044035.ndf: It is also noteworthy that this 
paper was published on November 27, 20 1 2— almost two weeks alkr the President stated that "the temperature around the globe 
is increasing faster than was predicted even 1 0 years ago.’* Transcript of President Obama 's News Conference, N.Y . TiMES, Nov. 
14. 2012. htm://w\vw.nvtimcs.coin'20l2/l l/K/us/'politics./'njnning-transcriDt-ot-nrcsidcnt-obamas-press- 
confeieiice.htmr?mmewftnted= 1 0& r=2&src=Tvvr . 

Dr. Daniel M. Kammen's Personal Website. Berkeley .EDU, httD:.6-kanimen.bcrkelev.edu// (last visited July 16, 2013). 

Stefan Rahmstorf et al. Comparing climate projections to observations up to 201 1 , 7 Env tl. ReS. Letters 044035 (20 1 2), 
available al http://iopseicncc.iop.oi'a/ l 748-9326.’7/4/Q44035./Dd6'l 748-9326 7 4 044035.pdt . 

Dr. John Christy, Tropical Mid-Troposphere 20S-20N,{lune 4, 20!3), http://www.drroyspencer.com/w'p- 
content/uploads/CM}P5-}9-USA-models-vs-obs-20N-20S-MT.png. 

Envtl. Prot. Agency. Office of Inspector Gen., Report No. I l-P'0702, Procedural Review of EPA's Greenhouse 
Gases Endangerment Fjnding Data Qu-alitv' Processes (201 !), available at httD:.//wavw.eDa.g()v/oi£/reports.'''2()] 1/201 10926- 
i!-P-0702.Ddf. 
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Congress continues to wait for the federal agency’s supporting data and analysis the President 
cited which shows actual global average temperatures since 1 979 versus IPCC predictions, as 
was requested in Senator Sessions’ December 2012 letter and again during McCarthy's 
nomination hearing to lead the Agency, 

Oue.stions for Critical Thinking : 

1 . If the computer models and predictions have been inaccurate, why is our federal 
government relying on these models to take unilateral action? 

2. If global warming has been “worse than predicted,” why won’t the federal government 
provide the data supporting this claim? 

3. As it continues to be recognized that the Earth has not warmed for the past 1 5 years, will 
we see the term “global warming” abandoned and replaced in its entirety by “climate 
change?” 

4. Given that many of these models predicted warming trends well before China surpassed 
the United States as the largest GUG emitter, and given the fact that emissions continue 
to grow at a pace beyond what was originally incorporated into the models, shouldn't the 
warming be far worse than what was predicted in the worst case scenarios rather than 
well below predictions? 


II. SEA LEVEL RISE: IT’S MEASURED IN MILLIMETERS, NOT FEET 


"Science is built up of facts, as a house is built of stones: but an accumulation of facts is 
no more science than a heap of stones a house. " .lules Henri Poincar^, French 
mathematician, theoretical physicist, engineer, and philosopher of science 

Predictions : 

In 1 989, Noel Brown, then-Director of the United Nations Environment Program (UNEP) 
New York office, warned of a “ 10-year window of opportunity to solve” global w'arming. 
“A senior U.N. environmental official says entire nations could be wiped off the face of 
the Earth by rising sea levels if the global warming trend is not reversed by the year 2000. 
Coastal flooding and crop failures would create an exodus of ‘eco-refugecs,’ threatening 
political chaos.” Miami Herald, July 5, 1989 

By the year 2 1 00 "global mean sea level will rise 1 5 to 95 centimeters.” New York 
Times, December 1, 1997 


' Gore 's Really Inconvenient Timing- 'Consensus ’ On Man-Made Global IVarniing Collapses in 2008. Repl'BLICAN Env't and 
Pub Works Comm.. July ! 8. 2008, 

http.77\v\\Av.ep\v.senate.gov/pub]ic/index.cfiTi?FuscAction=Minority.Blogs&ConlentRecord_id=37ae6e96-802a-23ad-4c8a- 
edfOdS 150789. 

'• hi 
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“Rising sea levels, desertification and shrinking freshwater supplies w'ill create up to 50 
million environmental refugees by the end of the decade, experts warn today.” UK 
Guardian, October 1 1, 2005 

“The last time the world was three degrees warmer than today - which is what we expect 
later this century - sea levels were 25m higher (75 feet). So that is what we can look 
forward to if we don’t act soon. None of the current climate and ice models predict this. 
But i prefer the evidence from the Earth’s history and my own eyes. I think sea-level rise 
is going to be the big issue soon, more even than warming itself.” James Hansen, 
climate activist and adjunct professor at Columbia University, February 17, 2006 


Claims : 

“The newer analyses that have been done since the IPCC report came out, indicate that 
the upper limit for the year 2100 is probably between 1 and 2 meters, and those are the 
numbers that I now quote, because they are the latest science,” John Holdren, White 
House Science Advisor, February 12, 2009 

“Sea level could rise more than six feet by the end of the century,” and "could continue 
rising a foot each decade after that.”^^ Jeff Goodell for Rolling Stone, June 20, 2013 

The Latest Science : 

Both the predictions and claims are highly inconsistent with the latest science. In fact, the 
United Nations has already made their 2005 prediction disappear.'’^ According to the National 
Oceanic and Atmospheric Administration (NOAA), data indicates that sea levels rose only I . I - 
1.3 mm/year from 2005-2012.^* Citing NOAA directly, the “numbers represent the globally 
averaged changes in sea level and have magnitudes on the order of millimeters per year.”^*'* 
Accordingly, at the current rate of sea level rise, it would take approximately 25,000 years 
(around the year 27013) for the oceans to reach Hansen’s 2006 prediction levels rather than 
something “we expecf’ to reach by the year 2100. 

During his 2009 confirmation hearing. Dr. John Holdren, the present White House science 
advisor, retracted from his prior claim that sea levels could rise “13 feef and instead revised 


David Adam. 50m environmenlal refugees by end of decade, VN warm. The Guardian. Oct. 1 1. 200.S. 
)ntp:.'.Av\v\v.auardian.co-uk.''cnvin>nmcnt.^2005/oci/i2./naturaidisas{ers.cliinatcchangol . 

Jim Hansen. Climate change: On the edge. The Independent, Feb. 17, 2006. 
intD:.'7sv\vw.im1eDcndent,co.tik.'envin)ninein.-'cliniaie-chanue-on->he-ed(*e-4668l8.[\lml . 

Hearing before the Comm. On Commerce. Science, and Trans.. I llth Cong.. (2009) (statement of John Holdren, White House 
Science Advi.sor). 

Jeff Goodell. Goodbye. Miami. ROLLING STONE. June 20. 2013. )iftp;//\\'w\v.roningstone.conL'politics/ne\vs/\vhy“the-city-of- 
miai’ni-is-doonied-to-dro\vn-20I30620. 

Anthony Walls. The UN "disappears" 50 million climate refugees, then botches the disappointing attempt. 
W.ATTSUPWiTHTH.AT Blog (Apr. 15. 201 ! ). hrt p:.'.AvattsuDwiththat.coiTi<20{ 1/04.'15-Ahc-un-di.sappcars-50-million-ciiinatc- 
refuaees-then-bolche.s-the-clisapi'icaring-attenipt/ , 

U.S, Dept of Commerce. Nat'l OcEANic and Atnjospheric Admin. The Budget of Recent Global S ea Level Rise 2005- 
2012(2012). 

^^Id 

Id 
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down his own predictions to match the lower numbers from the IPCC 2007 report. The following 
is an excerpt from the February 12, 2009, hearing: 

Senator Vitler: Final question: In 2006, obviously pretty recently, in an article, “The War 
on Hot Air,” you suggested that global sea levels could rise by 13 feet by the end of this 
century. And in contrast to that, the iPCC's 2007 report put their estimate at between 7 
and 25 inches. So their top line was 25 inches, about 2 feet. What explains the disparity? 

Dr. Holdren: My statement was based on articles in the journals Science and Nature, peer 
reviewed publications by some of the world's leading specialists in studying ice, who had 
concluded that twice in the last 19,000 years, in natural warming periods of similar pace 
to the warming period that we're experiencing now, in large part because of human 
activities, sea level went up by as much as 2 to 5 meters per century. 

Senator Vitter: The bottom line: Do you think the better worst-case estimate is 25 inches 
or 1 3 feet? 

Dr. Holdren-. The newer analyses that have been done since the IPCC report came out 
indicate that the upper limit for the year 2100 is probably between 1 and 2 meters, and 
those are the numbers that I now quote, because they are the latest science. 

A further review of the science shows that the rate of sea level change has been found to be 
larger in the early part of last century (2.03 ± 0.35 mm/yr 1904-1953), in comparison with the 
latter part (1 .45 ± 0.34 mm/yr 1954-2003).'’' When compared to NOAA’s data on sea level rise 
from 2005-2012, the 1.1 - 1 .3 mm/year rate is below the rate from 1954-2003, indicating that the 
rate of sea level rise continues to decline. Analysis from a recent peer-reviewed study had 
findings consistent with the following:'’^ 

Although the mean rate of change of global mean sea level is found to be greater in the 
first half of the twentieth century, the two rates are consistent with being the same at the 
95% confidence level, given their individual standard errors, l lowever, a greater rate of 
rise in the early part of the record is consistent with previous analyses of tide gauge 
records which suggested a general deceleration in sea level rise during the 20‘" century 
[Woodworth, 1990; Douglas. \992-, Jevrejeva el al., 2006). A twentieth century 
deceleration is consistent with the work of Church and White [2006] who, although 
finding evidence for a post- 1870 acceleration based on an EOF reconstruction of global 
sea level, found that much of the overall acceleration occurred in the first half of the 20”’ 
century. Church and White [2006] suggested that the greater rate of sea level rise 
observed in the first half of last century was due to reduced volcanic emissions (and 
hence also lower variability in sea level) during the 1930s to 1960s, This idea is 
supported by results from the HadCM3 model which suggest that the simulated global 


Hearing before the Comm. On Commerce, Science, and Trans., 1 1 Uh Cong., (2009) (statement of John Holdren. White House 
Science Advisor). 

SJ. Hoigate, On the decadal rates of sea level change during the twentieth century, 34 GEOPHYSICAL. Res. LETTERS L0I602 
(2007). available at http://oii!inclibrarv.\vilev.coiTi/Joi.'l0.l029.^006GL028492/abstract . 

Id. 
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mean sea level did not accelerate through the twentieth century due to the offsetting of 
anthropogenic warming by reduced natural forcing [Gregory el al., 2006].'*“ 

In short, the peer-reviewed scientific evidence can be summed up as follows: 

• Sea level rise was greater in the first half of the twentieth century; 

• There has been a decline in sea level rise in the latter half of the twentieth century; and 

• NOAA’s latest data indicates that the rate of sea level rise is less than half that predicted 
by the IPCC. 

Questions for Critical Thinking : 


1 . If the present rate of sea level rise would put the world on pace to see an increase of less 
than 7 inches by the end of the century, then where are the data sets the IPCC and other 
advocates use to come up with estimates that are in feet and/or meters? 

2. What science did Al Gore use to come to the conclusion that the oceans would rise 20 
feet or more? 

3. What exactly is meant by the statement in the scientific literature “is consistent with 
previous analyses of tide gauge records which suggested a general deceleration in sea 
level rise during the 20th century?"*** 

4. If empirical evidence indicates that the rate of sea level rise is decreasing, how does the 
IPCC claim that there definitively is a strong correlation between sea level rise and COj 
concentrations in the atmosphere? Doesn’t the science tend to indicate that there is a lack 
of correlation? 


III. EXTREME WEATHER: HURRICANES, DROUGHTS, HEAT WAVES, AND 
WILDFIRES 


"When the number of factors coming into play in a phenomenological complex is too 
large scientific method in most cases fails. One need only think of the weather, in which 
ca.se the prediction even for a few days ahead is impossible. Albert Einstein, German 
physicist 


" Id 

S.J. Holgate. O/i the decadal ratea of sea level change during the twentieth century. 34 Geophysical. Res. Letters L01602 
(2007), available al httD:.Qon!inciibran.wijev.cotmdoi/’IO.I029/2006G{J)28492i’abs{ract . 

Science. Philosophy ami Religion, A Symposium, published by the Conference on Science. Philosophy and Religion in Their 
Relation to the Democratic Way of Life. New York (1941); later published in Out of My Later Years (1950). 
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Predictions : 

“Increasingly, it is being recognized that other climatic factors, including changes in 
rainfall patterns and the frequency and intensity of hurricanes, cyclones and wildfire, may 
have far greater consequences than a rise in temperature.”"*^ New York Times, August 1 7, 
1993 

“Global warming is likely to produce a significant increase in the intensity and rainfall of 
hurricanes in coming decades, according to the most comprehensive computer analysis 
done so far.”"** New York Times, September 30, 2004 

“From heat waves to storms to floods to fires to massive glacial melts, the global climate 
seems to be crashing around us,” TIME, March 26, 2006 


Claim s: 

“.At the same time, we must be very clear. Hurricane Sandy is a wake-up call for all 
Americans that we must act to reverse global warming. While scientists do not attribute 
this storm or any single weather disturbance to global warming, it is increasingly clear 
that global warming is fueling more extreme weather disturbances.”^*’ Senator Bernie 
Sanders, November I, 2012 

“Heat waves, droughts, wildfires, and floods - all are now more frequent and intense.””’ 
President Obama, February 12, 2013 

“The effects of climate change, driven by carbon pollution, hit Americans harder each 
year. Extreme weather events like hurricanes, wildfires and droughts are growing ever 
more frequent and severe.”*^ Senator Sheldon Whitehouse, June 19, 2013 

The Latest Science : 

Wildfires have not increased: 

“Historical analysis of wildfires around the world shows that since 1950 their numbers have 
decreased globally by 15%. Estimates published in the Proceedings of the National Academy of 
Sciences show that even with global warming proceeding uninterrupted, the level of wildfires 
will continue to decline until around mideenturv and won't resume on the level of 1950 — the 
worst for fire — before the end of the century.” 


Dangers to Forests Seen From Warming, N.Y. Times. Aug. 17, 1993, hllD:,.-7\vw\v.nvliiucs, com/ 1993/08/1 7/sciuiice/daiiger.s-k)- 
Ibrests-seen-iVoni- warming., htiTii . 

Andrew C. Revkin, Global Warming is Expected to Raise Hurricane Intensity, N.Y. Times. Sept. 30, 2004. 

hUn:'.''vvw\v,nvtiiTic:s.conTleaming/studcntS'n<>n/articlcs,O0hurricane LN.lUinl . 

.Jeffrey Kiuger. Earth at the Tipping Point: Global Warming Heals Up, TIME. Mar. 26. 2006, 
http:/./\v\vw.timc.coiiVtime/n'iaga'/ine/article.d).0 171.11 76980.00. htnil . 

Press Release, Office of .Sen. Bernie Sanders, Globa! Warming and Hurricane Sandy (Nov. !. 2012) 
htlp://''\vvvw. Sanders, ■senaie.gov/new.srooin./new.Y?ld'ad66.>48:i-d6cc-4d4.3-824)-c5f2bnar633 . 

Pre.sidenl Barack Obama, State of the Union Address (Feb. 12, 2013). 

Sen. Sheldon Whitehouse. The Price of Ignoring Climate Change, REUTERS. June 19. 2013. 

Bjorn Lomborg. Climate-Change Misdirection, Wall STREET J., Jan. 23. 2013, 
iitiD;//oiiiine.w-si.eom/'artide/SB10001424{27887323485704578258l72660564X86.html. 
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Droughts have not increased: 


“The world has not seen a general increase in drought. A study published in Nature in November 
shows globally that ‘there has been little change in drought over the past 60 years.’ The U.N. 
Climate Panel in 2012 concluded: ‘Some regions of the world have experienced more intense 
and longer droughts, in particular in southern Europe and West Africa, but in some regions 
droughts have become less frequent, less intense, or shorter, for example, in central North 
America and northwestern Australia.’”^'* 


Average Drought Conditions in the Contiguous 48 States, 1095 "201 1 
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Dau source: NOAAjNatioftai OcwnicarKtAirrMpheiKAtJmjnWrattonJ-MlJ.MsHton^ClInMttcOataOtfK. 
Seethed Ja(»usr>'201iwww.i!fdctioa3.g»/oi’ncric.hfmt 

for nwfff ^isrhutten. vatf US. fPMi ‘Ornate Oooge isdK.ators tn the Umced States'’ at 
www,epa.gcA'rc8i7«tec.h*09e/ifK{»cat<)rt. 


Id. 
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Heat waves have not increased; 

“The "Dust Bowl" years of 1930-36 brought some of the hottest summers on record to the 
United States, especially across the Plains, Upper Midwest and Great Lake States. For the Upper 
Mississippi River Valley, the first few weeks of July 1936 provided the hottest temperatures of 
that period, including many all-time record highs. The string of hot, dry days was also deadly. 
Nationally, around 5000 deaths were associated with the heat wave. In La Crosse, Wl, there 
were 14 consecutive days (July 5th-l 8th) where the high temperature was 90 degrees or greater, 
and 9 days that were at or above 100. Six record July temperatures set during this time still stand, 
including the hottest day on record with 108 on the 14th. The average high temperature for La 
Crosse during this stretch of extreme heat was 101.”^^ 


U.S.Annual Heat Wav« Index, 1395-2011 
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Hurricane activity has not increased: 

According to Dr. Bjorn Lomborg, Director of Copenhagen Consensus Center and Adjunct 
Professor at Copenhagen Business School, “As for one of the favorites of alarmism, hurricanes 
in recent years don't indicate that storms are getting worse. Measured by total energy 
(Accumulated Cyclone Energy), hurricane activity is at a low not encountered since the 1970s. 
The U.S. is currently experiencing the longest absence of severe landfall hurricanes in over a 
century — the last Category 3 or stronger storm was Wilma, more than seven years ago.”^^ 

“While it's hardly mentioned in the media, the U.S. is currently in an extended and intense 
hurricane ‘drought.’”*’ 

The source of the following three graphs is Professor Roger Pielke, Jr., in his July 18, 2013, 
testimony before the Senate EPW Committee: 


“ The Heatwave of July 1936, Nat’l Oceanic & Atmospheric Admin. Nat'l Weather Serv. Weather Forecast Office, 
httD:j7www.crh.noaa.i2QvVar.Vevenls/heat\vav'e36.php . 

Bjorn Lomborg, Climate-Change Misdirection. Wall Street J., Jan. 23, 2013, 
lmD:/7onlinc.wsi.com/ai-ticle/SB 1 000 1 424 1 27887323485704578258 1 7266Q564886.html. 

Roger Pielke, Hurricanes and Human Choice, Wall Street J., Oet. 3 1, 2012, 
httn:././OHiine.wsi.com/article/SB] 00014240529702048405045780894 13659452702.htin[. 
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Number oflandfalHng U.S. hurricanes from 1900-2012. The red line shows the linear trend, exhibiting a decrease from about 2 to 
1,5 landfalls per year since 1900. Source: NOAA.^* 
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Normalized U.S. hurricane damage 1900-2012, estimated total damage if each past hurricane season occurred with 
2012 levels of development. After Pielke et al. 2008.^^ Note that the figure includes “Superstorm” Sandy (2012) in 
gray and placeholders for the three other post-tropical cyclones of hurricanes which made landfall in 1904, 1924 and 
1925. 


Chronological List of All Hurricanes: 1851-2012, Nat’! Oceanic & Atmospheric Admin. Hurricane Research Div., 
htlD://\vuw.aonU.noaa.gov7'hrd'hurdat/Ali U.S. Hurricanes.hlinl. 

Roger A. Pielke. Jr. el al., Normalized Hurricane Damages in the United States: 1900-2005, 9(1) Natural Hazards Rev. 29-42 
(2008). The data is updated to 2012 values using the ICAT Damage Estimator. ICAT Damage Estimator, 
hitD://\v\v\v.icatdaniaflee.siiniatoT.coin- 
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Global tropical cyclone (called hurricanes in the North Atlantic) landfalls, 1970-2012. after Weinkle et al. 2012.'’'* 
Questions for Critical Thinking : 

1. When we are unable to predict extreme weather events, and empirical evidence does not 
show that extreme weather events are increasing, why would some scientists/activists 
claim that extreme W'eather events are the product of human activity? 

2. Did extreme weather events begin with the advent of the internal combustion engine, or 
does historical and geological evidence exist indicating extreme weather events have 
been occurring for hundreds, thousands, or even millions of years? 

3. What is the level of confidence that extreme weather events won’t decrease in a warming 
climate? Is there evidence that colder climates can be harsher? 


IV. CLIMATE REGULATION: WHAT IS IT REALLY ABOUT? 

"If you once forfeit the confidence of your fellow citizens, you can never regain their 
respect and esteem. It is true that you may fool all of the people some of the time; you can 
even fool some of the people all of the time; but you can’t fool all of the people all of the 
time. ” Abraham Lincoln, lb'*" President of the United States^' 

The following is a list of claims made by key activists and political officials in the climate 
science community: 


Jessica Weinkle et af, Hislorica! Global Tropical Cyclone Landfalls, 25 J. CLtMATE 4729-4735 (2012), available al 
h»p://ioiirnai.s.amet.soc.onz/doi/abs'IO.{ 175/JCLt-D-l 1-00719. 1 . 

President Abraham Lincoln, Speech al Clinton, IL (Sept. 8, 1854). 
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• Stephen Schneider, who authored The Genesis Strategy, a 1 976 book warning that global 
cooling risks posed a threat to humanity, later changed that view 1 80 degrees when he 
served as a lead author for important parts of three sequential fPCC reports. In an article 
published in Discover, he said: “On the one hand, as scientists we are ethically bound to 
the scientific method, on the other hand, we are not just scientists, but human beings as 
well. And like most people, we’d like to see the world a better place, which in this 
context translates into our working to reduce the risk of potentially disastrous climatic 
change. To do that, we need to get some broad-based support, to capture the public’s 
imagination. That, of course, entails getting loads of media coverage. So we have to offer 
up scary scenarios, make simplified, dramatic statements, and make little mention of the 
doubts we might have. Each of us has to decide what the right balance is between being 
effective and being honest, 

• In 1 988, the former Canadian Minister of the Environment told editors and reporters of 
the Calgary Herald, “No matter if the science of global warming is all phony. . .climate 
change [provides] the greatest opportunity to bring about justice and equality in the 
w'orld.’’^^ 

• Maurice Strong, who organized the first U.N. Earth Climate Summit (1992) in Rio de 
Janeiro, Brazil, expressed his true position on climate issues: “We may get to the point 
where the only way of saving the w'orld will be for industrialized civilization to 
collapse.”*'* 

• Former U.S. Senator Timothy Wirth (D-CO), and former U.S. Undersecretary of State for 
global issues, likely agreed with Maurice Strong at the same Rio Climate Summit when 
he stated: “We have got to ride the global warming issue. Even if the theory of global 
warming is wrong, we will be doing the right thing in terms of economic policy and 
environmental policy.”** 

• Also at the Rio conference, then-Depuly Assistant of State Richard Benedick, who 
headed the policy divisions of the U.S. State Department, stated: “A global warming 
treaty [such as the Kyoto Protocol] must be implemented even if there is no scientific 
evidence to back the [enhanced] greenhouse effect.”** 

• Speaking at the 2000 U.N. Conference on Climate Change in the Hague, former President 
Jacques Chirac of France explained why the IPCC’s climate initiative supported a key 
Western European Kyoto Protocol objective: “For the first time, humanity is instituting a 
genuine instrument of global governance, one that should find a place within the World 
Environmental Organization which France and the European Union would like to see 
established.”*^ 


SirrHEN H. Schneider & Lynne E. Mesirow. The Genesis Straiegy: Climate and Global .Survival (1976). 
Lanv Beii, Global Warming Alarmism: When Science IS Fiction,Yo^&^,Mny 19, 
http:.-vvv\v\v,forhcs,com/silc.s.'''larrvbcll/20l2/05/29/g{obal-\varining-alar!nism-whcn-scicncc-is-Mction./2/ , 

Larry Bell. Climate of Corruption: Politics and Power Behind the Global Warming Hoax 226 (201 1). 
l,arry Beil, In Their Ch\’n Words: Climate Alarmists Debunk Their 'Science \ FORBES, Feb. 5, 2013, 
hrtD://w\vw.forbe,s.coiTi/5ites.'1arrvbcll/20]3-'02/05.'in-their-ov\n-words»ciimate-alannist-s-debunk-thetr-, science/ . 
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• On November 14, 2010, Ottmar Edenhofer, a U.N. IPCC Official, stated, "First of all, 
developed countries have basically expropriated the atmosphere of the world community. 
But one must say clearly that we redistribute de facto the world’s wealth by climate 
policy. Obviously, the owners of coal and oil will not be enthusiastic about this. One has 
to free oneself from the illusion that international climate policy is environmental policy. 
This has almost nothing to do with environmental policy anymore....”^* 

Just something to ponder : 

• As Greenpeace co-founder Patrick Moore observed on Fox Business News in January 
2011, “We do not have any scientific proof that we are the cause of the global warming 
that has occurred in the last 200 years. ...The alarmism is driving us through .scare tactics 
to adopt energy policies that are going to create a huge amount of energy poverty among 
the poor people. It’s not good for people and it’s not good for the environment.... In a 
warmer world we can produce more food.”^^ 

• “The World Bank board of directors could today endorse a sweeping new energy policy 
that for the first time restricts financing for new coal plants in poor countries, bank 
officials confirmed,” Lisa Friedman. E&E reporter, July 16, 2013™ 


V. THE SCIENCE IS SETTLED: THE GOVERNMENT CAN’T CONTROL 
CLIMATE 

“Any physical theory is always provisional, in the sense that it is only a hypothesis: you 
can never prove it. No matter how many times the re.sulls of experiments agree with 
some theory, you can never be sure that the next time the result will not contradict the 
theory. On the other hand, you con disprove a theory by finding even a single 
observation that disagrees with the predictions of the theory. " Stephen Hawking, English 
theoretical physicist, cosmologist, author and Director of Research at the Centre for 
Theoretical Cosmology within the University of Cambridge^' 


Claim : 

“Humanity is sitting on a time bomb. If the vast majority of the world's scientists are right, we 
havejust ten years to avert a major cata.strophe that could send our entire planet's climate system 
into a tail-spin of epic destruction involving extreme weather, floods, droughts, epidemics and 
killer heat waves beyond anything we have ever experienced — a catastrophe of our owm 
making.” Al Gore™ 


The Science is Sealed: if, .V. Official . tdmils Climate Policy is About Wealth Redistribution and Not Global Warming. MOTOR 
City Times, Nov. 18, 201(1. 

tarry Bell, In Their Chen Words: Ctimale Alarmists Debunk Their ‘Science Forbes, Feb. 5, 2013, 
httn://rvvv\v.rorbes.com/''silc.S''lnrrvhell/20]3/02.i0.Vin-lheir-o\vn-vvords-climale-olarinisl.s-dehvink-lheir-science/ . 

“ Lisa Friedman, World Bank Approves Landmark Coal Restrictions, E&E PUBL'G, July 1 7, 20 i 3. 

” .Stephen Hawking. A Brief History of Time: From the Bio Bang to Black Hole,s 10 (1988). 

Documentary, An Inconvenient Truth (2006). 
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Can our government and the U.N. control these factors : 

• Solar Radiation : “Variations in the amount of solar radiation reaching the Earth are 
thought to influence climate, but the extent of this influence on timescales of millennia to 
decades is unclear. A number of climate records show correlations between solar cycles 
and climate, but the absolute changes in solar intensity over the range of decades to 
millennia are small and the influence of solar flux on climate is not well established.”’^ 

• Cosmic Rays : “The second type of mechanisms is indirect, through the solar modulation 
of the cosmic ray flux and the effect that the latter may have on the climate. Cosmic rays 
are high energy particles (primarily protons) which appear to originate from supernova 
remnants (the leftovers from the explosive death of massive stars). A possible climatic 
link through cosmic rays was first suggested by Edward Ney already in 1959. It was well 
known that the solar wind decreases the flux of these high energy particles and that these 
particles are the primary source of ionization in the troposphere (which is the lower part 
of the atmosphere). Ney proposed that the changing levels of ionization can play some 
climatic role.”’'* 

• Supernovae : "The hypothesis that a high OCR flux should coincide with cold conditions 
on the Earth is borne out by comparing the general geological record of climate over the 
past 510 million years with the fluctuating local SN rates. Surprisingly a simple 
combination of tectonics (long-term changes in sea level) and astrophysical activity (SN 
rates) largely accounts for the observed variations in marine biodiversity over the past 
510 Myr."’-’ 

• Ocean Currents : “Understanding the processes that drive sea-ice formation and 
advancement can help scientists predict the future extent of Arctic ice coverage — an 
essential factor in detecting climate fluctuations and change. But existing models vary in 
their predictions for how sea ice will evolve.”’* 

Summary Thought : 

• Given the dynamic nature of our climate and the factors well outside of human control 
(many of which are not listed above), including lack of technology to govern these 
factors, is it possible to control and stop climate change through government regulations? 


’’ U. Neff, et al.. Sirong Coherence behveeti Solar Variability and the Monsoon in Oman benveen 9 and 6 hr ago. 4 1 1 Nature 
.1.290-293 (2001). 

’■^Nir Shaviv. 20th Century Global Wanning "There is Nothing New Under the Sun". Racah Inst, of Physics. Hebrew Univ. of 
Jerusalem (.lune 20)0). available al htlPuVwww.sciencebits.comt'NoihinaNewUndei l heSiin-l . 

Henrik Svensmark. Evidence of Nearby Supernovae Affecting Life on Earth. 423 Monthly Notices Ol- Royal Astronomical 
Soc'Y !234-1253 (Apr. 2012). 

Jennifer Chu. Ocean Currents Play a Role in Predicting Extent of Arctic Sea tee. Mass. Inst, of 7’ech. News. Nov. 2 1. 20)2, 
l)ltp://\\eb.nii[.eJu''newsoi'llce'2012.''ocea»-curreni.s-and-sga-ice-l 12l.html . 
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VI. SUMMARY: POINTS ON U.S. UNILATERAL REGULATION 

• On December 7, 2009, the EPA expanded its regulation over air quality through an 
endangerment finding, determining that GHGs harm public health. This has become a 
cornerstone of the Obama Administration’s regulatory agenda. 

• However, EPA’s Inspector General released a report in September 2011, “Procedural 
Review of EPA’s GreenhotLse Gases Endangerment Finding Data Quality Processes,’’^’ 
revealing that the scientific assessment underpinning the EPA’s endangerment finding for 
GHGs was inadequate and in violation of the Agency’s own peer review procedures. 

• According to the EPA’s own website, total GHG emissions have only risen 1% in the 
U.S, since 2005,’* while levels in China, India, and Russia have combined to rise more 
than 6%.” China is responsible for two-thirds of that number, 

• China has surpassed the United States as the world’s largest producer of COi. They 
emit more CO 2 than the U.S. and Canada combined, and India is now the world's third 
biggest emitter of CO 2 - pu.shiiig Russia into fourth place. Simultaneously, U.S, CO 2 
levels have been steadily declining,*' 

• According to a recent report from the World Resources Institute, there are plans to build 
nearly 1,200 coal-fired power plants in 59 different countries, totaling over 1.4 million 
megawatts. China and India alone account for 76 % of the proposals.”’ China now burns 
more coal than all countries combined, and India will surpass the United States as the 
world’s second-largest consumer of coal by 2017. 

• Future emissions will come overwhelmingly from the developing world, and the most 
significant emitters (China, India, and Russia) do not ascribe to international GHG 
reduction agreements. Regardless, the Obama Administration maintains that it is in our 
best interest to regulate CO 2 domestically. 

• Senator Joe Manchin (D-WV) had this to say about EPA's approach to climate and 
energy: "You know my concerns about the EPA not having an all-in energy policy. If 
we're talking about climate change and we're talking about the world consuming 8 billion 


Envtl. Prot. Agency. Office of Inspector Gen.. Report No. 1 1 -P-0702, Procedural Review of EPA's Greenhouse 
Oases Endangerment Finding Data Quality Processes (20 1 1 ). available at liHD:/;w'vAv.epa.guv,''oiii/ri.'iii)rts/21)l 1/201 10026- 
I l-P-()7()2.Djf- 

Cluha! Greenhouse Gas Emissions Data. U.S. Envtl. Pml. Agency, 
hup://\v\vvv,cna. 2 ov/climatechangc.^ghacniission.s/»iiobai.h>inl. 

Canada's Emissions Trends, Env'l Canada (20! I ) httn://v\’\v\v.ec.gc.ca/doc''t’)uhlications/cc/COM ! 374/oc-c()m 1 374-en-es.htm. 

World Carbon Dioxide Emissions Data byComtryn China Speeds Ahead of the Rest, The Guardian Data Blog, 
hnp:/.'\v\v\v.gnardian.co.uk/ncws/databio»/’201 l/ian/j>l/\vorld-carhi)n-dio\idc-cniission.s-countn--data-co2. 

Id. 

Ailun Yang & Yiyim Cui, Globa! Coal Risk Assessment: Data Analysis and Market Research, (Worid Res. In.st.. Working 
Paper, Nov. 2012). available a/ hiln://'odr.wri.org/'>>[obal coal risk assessmcnt.ndr . 

Brad Plumer, China Now Burning as much Coal as the Rest of the World, W.ASH. POST. (.Ian. 29, 20 1 3). 
htto://vvw\\.\va,sh!n2ton|XJSt-coin./hitJ2.s/\vonkbloti/\vrv'20!3/0!/29/china-is-burning-necniv-as-niuch-coal-a.s-the-rcst-or-}he-\vor]d- 


ettmhined/ . 
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tons of coal and the United States of America consuming less than 1 billion tons of coal, 
whafs their proposal for cleaning up the environment on a global market?"*"* 

• Even former EPA Administrator Lisa Jackson confirms that only having the United 
States regulate carbon will not have any impact on worldwide carbon levels. She testified 
at the July 7, 2009, EPW hearing, “Moving America toward a Clean Energy Economy 
and Reducing Global Warming Pollution: Legislative Tools,” “I believe the central parts 
of the [EPA] chart are that U.S. action alone will not impact world COi levels.”** 

• Regardless of her admission, EPA perseveres in moving forward w ith regulations 
targeting GHG emissions while justifying these rules as being beneficial to the economy, 
as well as public health and welfare. However, in February 2013, the U.S. Chamber of 
Commerce released a study examining dozens of air pollution rules dating from the 

1 990s. It reveals flawed analyses that do not take into account economy-wide impacts or 
negative impacts of the rules, raising significant concerns with the underlying economic 
modeling EPA utilizes.*** 

• President Obama's “green jobs” movement represents the epitome of failed government 
based on the false belief that U.S action alone is sound policy. Estimates from the 
National Renewable Energy Laboratory show that the government spent about $9 billion 
on green jobs and created just 910 new, long-term jobs. This means taxpayers spent $9.8 
million per job.*^ 

• The EU Emissions Trading Scheme (ETS) has cost their consumers $287 billion for 
"almost zero impact" on cutting carbon emissions, according to a 201 1 UBS study. *® 

• Imposing a carbon tax on corporations and private business, which ultimately impacts 
consumers, is no wiser than unilateral regulation. In November 2012, the Congressional 
Budget Office released a study noting a carbon tax would “impose a larger burden, 
relative to income, on low-income households than on high-income hou.seholds."*** 
Furthermore, there exists zero evidence that carbon trading schemes in the EU, much less 
the United States, are having any impact on climate nor are they resulting in positive 
economic impacts or job creation in those regions. 

• In late February 2013. the National Association of Manufacturers (NAM) released a 
study demonstrating the devastating effects a carbon tax would have on the economy. 


.lason Piautz. Former McCarthy Skeptic Signals 2nd-ruiimi Battle over Nomination. Env't & ENERGY Daily, March 5. 2013, 
!nip:,V\vu3v.eeue\vs-nel'’i:,HD;iii\/20l3/03-'05/l . 

Hearing before the S, Comm, on Env't & Public Works. 1 1 Uh Cong. (2009) (statement of Lisa Jackson, former EPA 
Administrator), 

See generally IMPACTS OF REGULATIONS ON EMPLOYMENT: Exami.ning EPA's Oft-Repeated Claims that Regulations 
Create Jobs. U.S. Chamber of Commerce (Feb. 2013), available at 

hnn:/Avvv\v.uschambcr.com.-''sitcv'Jcfault/n}cs/ivports-'030360 ETR.A Bricfiim Nf.RA Study tlnai-ixlt . 

David Horowitz & Jacob Laksin. Obama 's Green Jobs Biist^ THE Daily Caller. July ! 0. 20 1 2. 
hitn:/.'dailvcaiier,conT-2012,-'U7H0,'obamas-Rrecn-iob.s-bust-'. 

Sid Maher. F.wope's $287bn Carbon ‘Waste’: 67?5 THE Australian, Nov. 23.2011, 
httn:Vw\v\\.thcau.stralian.com.au/national-affairs./curopc.’;-287hn-carbon-\va.stc-tibs-rctK)it'St()r\-fi'i59niiv-1226203068972. 

Terry Dinan. Offsetting a Carbon Tax 's Costs on Low-Income Households (Cong. Budget Office. Working Paper No. 1 6. 

20 1 2). available at hitm.Uww w.cbo.^uv/site.Udefauit.Tile.s.^cbofiles.'aUachnients.H l-i3Lo\\lncuineOpiion$.pdr. 
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including manufacturing output falling up to 15 percent, millions of jobs lost, and 
approximately a $1 trillion reduction in economic growth.’® Unilateral regulatory action 
by the EPA is set to similarly undermine our national economy, 

“The energy of the mind is the essence of life. Aristotle, Greek philosopher and polymath, a 
student of Plato and teacher of Alexander the Great 


” Economic Outcome of a U.S. Carbon Tax.NERA Economic Consulting (Feb. 26, 2013) 

httiy/,-\v\v\v.nam-org.’'Vme{.1ia/64rDD87ni3C44C3f',8[\95CC805t-4fi5952.ayh.\?uttn source~~naiTi&uti'n mediiim^filiastfeutm ca 
mpaian-Carhoii'i a.x-^Fuli-^ReDorl. 

See The Power of the Mind: Quotes to Get You Thinkings PSYCHOLOGY Today (Jan. 4, 2012) 
http7.A\AVAv.p,svcholoavto(lav.com/blog/his.h-(>ctanc-\vomcn/20i20l/thc-oovvcr-rhc-mind-qiiotcs-gct-voii-thinking . 
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About E&C 
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Ten Lessons of the Solyndra Failure 

?ai2 

i.Vh-r’ Si(’ Sl< .Mo?a Soy<w?as RTofe Tfevi eser Tc Pnjfiscf rs,<cp(m’'C)o>!4its 

WASHINGTON, DC - Totlay, lh« Hou-Si'e of HeprEsontaiives wB vote on Ste Gnei^ Cotr'i’^wce CoitniiHoo's 'No Mo(« S-twynoVas H.R, 62 f3. Tt>e iegtstolion wbs 
authored by tut! comosiitco Chairman Fred Upion (R-Mt) and Ovarsighi and lt»vestfeatiors StrtHajnwIHse Chaifman Ctrtf Steams (R-FL). drnwarg upon iho lessons o! ttie 
committee s invosticjistbn inio inc Depsrtmenl of Eneruy’s (DOt’s) $536 mMKai loan guarsnsce to Sotyodfa. itie Cattfomia solar panel rnanitfadurer that ulfimaiety went 
CaiiKfup! last Seplenifler 

Here are some ottho ataniing fact* discovsrotf during the cortwirtWee's Jnvestigalltws JnJo the Obama admmiWfation'# highly touted stimufuB 'Success story”: 

1) The Whits House ignored its own exports' warnings. 

ttis administration was warned Htal Solyndra was a bad bet from the iwgHuwng One Obama adiiiwislfaton Office ol Msnagoment and Budget (0MB) employee wrote in an 
{imijii (h Marct) of 200D that the Solyndra 'deal ts NOT ready foi p.nme tfmo." AnoBter DOS amployep ofot^etically warmiu that Solyndra would be oid ct cash in September 
2011 !h(! exa:;l month ihai tl'.e contpany w»s rinded by the f-Qt and Bs doers were Khuttemd 

2) Solyndra's rushed appmvat was (or a provioiisty scheduled press event 

typcumix'is obtained by me cwnmiitao show tha Hriusc mshed to approve the loan in spite ot the wam-ng stems diiincide with the press eveiii Sir Selyndra''', 
giihinacreamt'a An H'ri'si! Oetwean (JM8 staff noted. 'Gwen the bme pressure wc arc under to sign oK on Sotyodra. we don't have time lo change the modsl As solwduted, 
Vice Presidoni Piclen appeared via sateSite at mn (youndWeahing eatemony fust days wter and tcKioJd Solyndra'* atwiily lo erealo Tiormoneni jobs ' 

)100E rallfid to monitor Solyndra's financial conditlen. 

Whdo a 2050 SfiC fiting showed Solyrylra had never ropotlod a profit, was expetiertongriegaiive cash flow*, and had cancelled s MOD miliiofi iniliat public sioci offsfliig, the 
OOe failBd b adeguatoly monrtor Solyndra's tinancial condition. Alter mis ritng. ami efier Solyrdra laid oti em(Boyn<w Republican members on the House Erargy and 
Ciimmflreo ComntiiiBfc began asking stiifiiiiKins. about the Solyndra won Swyndia later atie.mpied to misicod memoor* of Uie ccmmiiiea by preducino s doeumortl (n 3uly of 
2011, entitled "Exorjuding irxpeetat-oib Sniyndrn iottey-ni«t cisinted the compan/srinanciat condition wsa improving. 

B) The Obams administration storewsltod the committee's tnvestigeiion. 

Afier OMB'fi tehisal loprowde any ol ils cuntmtinlCBllons and iritcmai documents rogarding Solyndra. the Subeommiiioe on Owersighl and InvestigHtloiiswaa ftxced to issue a 
tmt)[;uiin;i tn July 2011, for dciavrtents penanilrij to the toart. fourmcrtihs 'ater. alter the VMwie House refused lo respond to the commiltee's raauesl for documentc, the 
committee iseueO two y,ih(>ot''ia.s lo P»B*ic1«nt Obama's and Vee bwsideni Biden's Chiefs of Staff br Solyndra related doeuniBnls. 

8} Solyndra went batty up preclsaly when pradicied 

On Septomber 6. 201 1. Solyndra. be company bat president Obema hetaWaii as Tvaomglhe way toward a bhghier and moro prosporous future,* fitsd for baiikn®lcy. 
rosuHing in the lose of neatly l.DOO jobs. Just 2 days inier on September 8. 201 1 . the FOl rsKiea the Frertwrrt. CnHfdrntxt conipai^y. RegtHlmbly. tne eanknifjtcy wQuidnl have 
come as a surpriso lo ilte Obama ndnnnistraiioft In an AiKjusi 2000 emad. 006 staff warred that SoVndra would be out of cash m September 2011' “lt)he issue is cash 
balances. , (TJhe modo) cuna out of cash in Sepiember 2011 even in the best case. .." iSe^Pooinote rOr (Sir TftsSofyntfraPa.vtrre 

6) No regrets. 

in an imtirviev,' on Oclober 3. 20i i . ADC Newsasketf Presidenf Obema whether he bad any regrets over the Solyndra deal. The presidenl repfied, "No i dont " and simftiy'hfH, 
"tKiidsiglil IS ifiwsTys 20-20 " Savetsi months tstor the presidenf doubled down on dcflecliitg resoonsibiWy (or Solyndra s failure by sUarvig. 'tJoi understand: This was not ou' 
pfugrarti, per sc." Even as recomiy as .litfy of 2012, the Acting ExecuBv* Director el Ste OOE loan Program Office caHeO the program tesportstfiio for SdyrvJra Oh "ortorinoua 


7) TTie DepaitmBfii of Energy’s restructuring of thoSoIynsJr* loan violated the law. 

Thetomnwtee s snvesligaison discuve.toa thiti DOf. Hnowingly wolatod the law wBicr) d feelrociwred the wrmsof ih« foan aunrnntee busJ piSthenrtctesJs afweattiiy investors 
ahead of taxpayers The comnstiee also found DOE employed tt?e 'Cbtaon Uefiirtse* in disionlng the defutitioo of the woM Is* m the staliile to legally justify suboidHiaiion, 
O.WB's oversigh! end review ot SoNndra s rostiucturing occured u/vder tiien-flircclof, new VUhlte House Cfwcf of Staff Jack Lew's tenure Dospita wnrnjiKjs tram an agwtcy 
atistyst that saving Sotyndra could cosllaxpsyofs more than a«ov*ing itie soIbt nanowiy lo faM. Lew failed in stop the rosituciuring when he had Siw opportunity. (See .secton 
V-rof Tr.e Safy/rjiK P}>iinre j 


B) it wasn't just Solyndra. 

Oor:iimen!s ohtdinca fiy the commitsee exposed a slanfeg rel3lic8tihipbelw<«n SotyiWraand aitotherstinarius-baeKod project Sofyndra was a key supplier for Prolagis 
f f<>ii;Ki Amp. a solar panel «i»wlLn*on project iind the reopient of » partial ton tor $1. A Mtwai Ttioccr’Ti'piee'emvusitgatMn shcwd ms White House v/as well 

awme ot SoNedra a rieienorating rmaneia! concirtirai vvhen ii artowed DOE lo move forward v«th Project Amp. 006 wouM later use the retaiiofiship behveen Ptojssc! Amp and 
Sotynamasakey baruaiwn^ leoi W push tat a secon.'ftosUucfMrjitg vi«»!e direclty engaging as lasi nwHiie negoltations between Solyndra and the ProjBc! Amp sponsor, 
AOdiiioisniiy. Hitiei DOt .a-m i ’t-.-iov-.rit:. under ibo oame loan ^rsntc* program hove either failed Or are mrtning out of cash li i.s Hhs prorpatiMhal ;tie 'No fitore 

Sotyndas Act ' phiise.s oui 

9)So!yi)dra backora had ctoae political connections to the WhHs House. 


http://energycommerce,house.gov/blog/ten-lessons-solyndra-faUui"e 


7/18/2013 
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As fiy AQC Nov/s, "Ono of oiajcw iiwostorswas Gei^eKBiser.anC^oahonisbAan^wnoraisKS hoiVi-ecn S&O D(X) aw SlOO.DCOtcr Obnma during (fie 

2008 elethon ' ABC also .''Ji'in-if-’o (Has "Ka'Sef isonc c* sooef» Obama catnpaion supporters wficffsa a sU*e in conipanias tbot laler received federal loans " George Kaiser 
vras closely mvoWed m iniponarii cfscisors relaled to Sosyndfa tr^ougfi She We ibe loan guaraniee. Acewefing lo the commiitAe's lepoit. '•lodividiiais conneaedto (he George 
Kassor Fartiily rounrtanon (GKrf) — vrttose priirary invBstftwnt emi. Arsonaut. was Sotyix^s larges! sharehoMef •— pleyed miportam roles In a series of critical discussions 
fltia negoiiaiions wtih DO£ George Kaiser, wtioseforlime turKjs thcGKFF. vrasdos^'fnwtfvedmfinawMldeciisonsrelaleO toSoiyndta, ofien aiitnorttsna Key disCursetwms 
and restrur.H.Ting prnpasafs. as weH as in Soiyndra s lobbyins. piriiBc retebons. and gove/nment jKOCUfKnsn! artHegiesm Washmglor.," (Sea pans “l-S of The .SQfyo-.fra Psilui^ 


10} As Solyndra's banhnjptcy unfolds, ti's like ruhlitng saR inH> iho laspayera' wound. 

V '! -* c ran larnayw a-t- -.lur-K tooling ihe ht;i for me Soiyndra Safei-re. Soiyn^a's-piitfateiniresiors. vKkaSiftg George Katser. ntJiv stand lo gain (lurKlretls of irsriKjns of 
•- .a^• > n 'Id'" SoKnd ' 1 5 ba'iKrjptcy 

rrtnuri' - to *" I'.un Oi t e Nv. f.l J e Solyndias Ac!.' cIkA hoir: 

To view ilw (:a.T!init;t‘e a-pett The Soiyndra Failuie. cSc* Svete. 

In virvy if-,c Solyndra riiitee's supi.'orhng docunreiiJs. djctcni-m. 
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Energy-related carbon dioxide emissions declined in 2012 - Today in Finergy - U.S. Energ... Page ! of 2 



U.vS. EiKTgN' Information 
Adminisiraiion 




I'oday in linergy 

April 5, 2013 

Energy-related carbon dioxide emissions declined in 2012 

Annual carbon dioxide emissions from U.S. enerijy consumption 

(1980-2012) 
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Source: U.S. Energy Information Administration, Monthly Energy Review 
Download CSV Data 

Energy-related carbon dioxide (CO 2 ) emissions in 2012 were the lowest in the United States since 1994, at 5.3 billion metric 
tons of CO 2 (see Rgure above), With the exception of 2010, emissions have declined every year since ?D0?, 

The largest drop in emissions in 2012 came from coal, which is used almost exclusively for electricity generation (see figure 
below). During 20 1 2. particularly in the spring and early summer, low natural gas prices led to competition between natural 
gas- and coal-fired electric power generators. Lower natural gas prices resulted in reduced levels of coal generation, and 
increased natural gas generation — a less carbon-intensive fuel for power generation, which shifted power generation from 
the most carbon-intensive fossil fuel (coal) to the least carbon-ir^tensive fossil fuel (natural gas). 

Other factors contributing to the lower emissions include decreased demand for transportation fuels and mild winter 
temperatures that reduced demand for heating. The warm winter months during 2012 (particularly in the first quarter) more 
than offset a slight increase In cooling degree days during the summer months. EIA recently published preliminary data for 
January-December 2012 in the March 2013 edition of the Monthly Energy Review, which includes statistics covering all 
aspects of energy. EIA will publish a full analysis of 2012 energy-related CO 2 emissions later this year. 


http;//wft'w.eia.gov/todayinenergy/detail.cfm?id=10691 
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Energy-related carbon dioxide emissions declined in 2012 - Today in Energy - U.S. Energ... Page 2 of 2 


Annual carbon dioxide emissions from U.S. energy consumption by majorsource 

(I9^T-2012) 
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Oep^ilsteni 


990-PF 


EXTENSION GRANTED 

Return of Private Foundation 

or Section 4947{aK1} Nonexempt Charitable Trust 
Treated as a PnvMe Foundation 


OMBNo 1S45-0052 


))09 


For calendar year 2009, or 

tax 

year beqinninp 

, 2003, and ending , 20 

G Check alt that apply 

b 

Initial return 

Amended return 

j ( iniOai r^rn of a former public charity i | Final return 

1 1 Address change fl Name change 


Use the (RS 
label. 
Otherwise, 
print 
or type. 
See SpeciRc 
Instructions 


Name of foundation 

CLAUDE R. LAMBE CHARITABLE FOUNDATION 


Number and street (or P O box number d mail is not delivered to street address} 

P.O. BOX 2256 


City or town, state, and ZIP code 


jWICHITA, KS 67201-2256 

H Check type of organization jx | Section 501{cH3) exempt private foundatiw 
I i Secuon4947(3Ht)nonexemDi Charitable l^sl ll Other taxable private foundation 


Faif market value of all assets at end 
of year (from Pari II, col (c), line 


|j Accounting method I f C^h I x{ Accrual 

I 1 Other (specify) 

(ParT I, column (d) must be an cash basis ) 


A Employer idenbflcaUen number 

48-0935563 


(316) 828-5552 


2 Foreign ortaniisvons mMWQ tne 
8SH tesi. Cham heia and atiacft 
compulation . 




mOS Analysis of Revenue and Expenses (The 
total of amounts in columns (b). (c). and (dj 
may not necessarily equal the amounts m 
column la) fsee oaae i l of the instructions) 1 

(a) Revenue and 
expenses per 
books 

(b) Net investment 
iitcome 

(c) Adjusted net 
income 

(d) Disbursements 
for chantable 
purposes 
(ca^ basis onlv) 

3 

C 

Oi 

> 

o 

(X 










3 Interest on savings and temporary cash investments 

4 Dividends and interest from securities .... 

81,536. 

81,536. 



32,478. 

32,478. 












6 a Net gain or (loss) from sale of assets not on line 10 

b Gross safes pnee tor ell 1,206,072. 

-19,155. 


HBHHHHHI 


BHHHHHBI 


HHBMBHHI 


7 Capital gain net income (from Part IV, line 2) . 

■■■■■■ 













10a Gross saiel tes^retums | {Of 



















94,859. 

114,014. 


lIBBHHHHi 

operating and Administrative Expenses 

13 Compensation of officers, directors, trustees, etc , , 




















22,320. 

3,525. 

0. 

16. 150. 

c Other professional fees (attach schedule) . 

15,982. 

15,982. 







IB Taxes (attach schedule} (see page 14 01 We mstnicODnsj 

19 Oepreaabon (attach schedule) and depletiari . 

945. 























1,778 



1,339. 

34 Total operating and administrative expenses. 

41,025. 

19,507. 

0. 

17,489. 


2,819,461. 



2.713,796. 


2,860,486. 

19,507. 

0. 

2,731,285. 


27 Subtract line 26 from line 12 

a Excess of ravsnue owexpensu inOOistiurMincnta , , 

b Net investment income (if negative, enter -0-} 
c Adjusted net income (if neoafive. enter -0-). . 

-2,765,627. 





94,507. 





-0- 



N> 

rsa 


For Privacy Act and Paperwork Reduction Act Notice, see page 30 of the instrvcta'ons. 
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Fomi 990-PF (2009) ^9-0935563 Page 2 


c 

, Attached scPecfules and am(^ts nUie 

BeqirKiing of year 

End of year 

“••• aiwuntsonly (Seeinstrudions ) 

(a) Book Value 

(b) Book Value 

(c) Fair Market Value 

Assets 

1 Cash - non-mterest-beanra 




7 Savinas and temoorarv cash investments 

7,337,267. 

4,509,294. 

4,509,294. 

9 Armunts receivable ► 168. 

1 ess allowance for doubtful accounts ^ 

0. 

168. 

168. 

4 Pledaes receivable P- 

J ess allowance for doubtful accounts ^ 




f! Grants receivable 




6 Receivables due from officers, directors, trustees, and other 
disqualified persons (attach schedule) (see page 16 o! (he tn^mclnns) 

7 Other notes and loans receivable (attach schedule) ^ 

I ess allowance for dnubtfiil accounts ► 







6 Invenlones for sale or use 





9,021. 

9, 378. 

9,378. 

10 a investments - U S and state government obtigattons (atlaeh schedule) . 
b investments • corporate stock (attach schedule) 







c investments - corporate bonds (attach schedule) . 




11 Investments- land, buildings, ^ 

and equipment basis ^ _ __ _ 

less accumulated depreciation k 




12 Investments - mortoaoe loans 




13 Investments - other fattach schedule) ATCH 5 

2,623,804. 

2,663,574. 

: 2,830,160. 

14 Land, buildings, and ^ 

equipment basis ^ 

Less accumulated depreaation ^ 




IS Other assets (describe ^ ) 




16 Total assets (to be completed by all filers - see the 

instrucbons Also, see page 1, item 1) 

9,970,092. 

7,192,414 . 

7,349,000. 

1 

io 

.9 

17 Accounts payable and accrued expenses 

28,146. 

6, 095. 


1B Grants payable 



19 Deferred revenue 



20 Loans fiom ofTicers. direciors. trustees, and other disquairfied persons 

21 Moddaaes and other notes oavable (attach schedule) 





22 Other liabililes (descnbe ^ ) 



23 Total liabilities (add lines 17 dirough 22) 

23,146. 

6,095. 

Net Assets or Fund Balances 

Foundations that follow SFAS 117, check here ►! X j 
and complete lines 24 through 26 and lines 30 and 31. 

9, 941,946. 

7,176, 319. 







Foundations that do not follow SFAS 1 17, 

check here and complete lines 27 through 31. ^ I | 



26 Paickin or capital surplus, or land, bldg . and equipmeni rund 



29 Retained earnings, accumulated ncome. endowment, or other hinds . . 

30 Total net assets or fund balances (see page 17 of the 

instructions) 



9,941,946. 

7,176,319.^ 

31 Total liabilities and not assels/fund balances (see page 17 

of the insU\jcbons) 

9,970,092. 

7,182,414.; 

G 

{ISlill Analysts of Chanaes in Net Assets or Fund Balances 

1 

2 

3 

4 

5 

6 

Total net assets or fund balances at beginning of year • Part II. column (a), line 30 (must agree with 
end-of-vear fiqure reported on pnor year's return) 

1 

9,941,946. 

Enter amount from Part 1, tine 27a 

2 

-2,765,627. 

Other increases not included in tine 2 (itemize) ^ 

3 


Add lines 1, 2, and 3 

4 

7,176,319. 

Decreases not included in line 2 (itemize) ^ 

5 


Total net assets or fund balances at end of year (line 4 minus line 5) - Part II. column (b), line 30 ‘ 

6 

7,176,319. 


Forni 990-PF (2009) 
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Form 99l>PF (2009) 


48-0935563 


(a) List and descnbe the kind(s} of property sold (e g , re^ estate, 

2-storv bnck warehou^, or common stO(A. 200 ^ MLC Co } 

(DJ How 
acquired 
P-Purchase 

(c) Date 
acquired 
(mo , day, yr ) 

(d) Date sold 
(mo , day, yr ) 

la SEE PART IV SCHEDULE 




b 




c 




d 




e 





(e) Gross sales price 

(f) Depreaation allowed 
(or allowable) 

( 9 ) Cost or other basis 
pkjs expense of sale 

(h) Gain or (loss) 

(e) plus (f) minus (g) 

a 




h 




c 




d 




e 




Complete only for assets showing cam in column fh) and owned bv the foundation on 12/31/69 

(!) Gams (Col (h) gam minus 
col (k). but not less than -0-) or 

Losses (from col (h)) 

(i)FMV as of 12/31/69 

(l) Adjusted basis 
as of 12/31/69 

(k) Excess of co! (i) 
over col (j). if any 

a 




b 




c 




d 




e 





2 Capital gain net income or (net capital loss) 


( If gam. also enter in Part i, line 7 
If (loss), enter -0- in Part I, line 7 
3 Net short-term capital gain or (loss) as defined in sections 1222(5) and (6) 

If gam, also enter in Part I. line 6. column (c) (see pages 13 and 17 of the instructions) 

If (loss), enter -0- in Part t. hne 8 


Qualification Under Section 4940(e) for Reduced Tax on Net Investment Income 
(For optional use by domestic private foundations subject to the section 4940(a) tax on net investment income ) 


If section 4940(d)(2) applies, leave this part blank 

Was the foundation liable for the section 4942 lax on the distributable amount of any year in the base period’^ .... O Yes^ No 
If "Yes," the foundation does not qualify under section 4940(e) Oo not complete this part 


1 Enter the appropriate amount in each column for each year, see page 18 of the mstructons before making any entnes 


Base penod years 

Ctlendsr yc«i (or Ux year besuvimg m) 

|t» 

AdjustM qualtiV'ne distnbutions 

(e» 

N*l value of nonoiarTtabiamse assets 

W 

Oistntxfbon ratio 
(col (b) divided by col (c)} 

2008 

2,456,244. 


0.213727 

2007 

4,085,883. 

15,540,497. 

0.262918 

2006 

4,231,735. 

17,229,773. 

0.245606 

2005 


19,799,454. 

0.191770 

2004 

3,110,086. 

■■■■■BKSECTi 

0.141851 

2 Total of line 1 , column (d) 



2 

1.055872 

3 Average distribution ratio for the S-year base penod • divide the total on line 2 by 5. or by the 



number of years the foundation has been in existence if less than 5 years 

3 

0.211174 

4 Enter the net value of nonchantable-use assets for 2009 from Part X. line 5 

4 

8,782,857. 

5 Multiply line 4 by line 3 



S 

1,854,711. 

6 Enter 1% of net investment income (1% of Part f. line 27b) 

6 

945. 

7 Add lines 5 and 6 



7 

1, 855, 656. 

8 Enter qualifyinq distnbutions from Part Xfl. line 4 

8 

2,731,285. 


If line 8 IS equal to or greater than line 7, check the box in Part Vi, line 1b, and complete that part using a 1% tax rate See the 
Part VI instructions on page 18 


JSA Form 990-PF (2009) 

3Et430ia» 

29145H K932 11/12/2010 4:28:45 PM V 09-9.5 


B5651 






416 


Fotni990-PF(2009) 48-0935563 Page 4 


Based on tnvestment income {Secti<w^ 4940|a>. 4940(b}. 4940(e), or 4948 - see page 18 of the instructions) 


la Exempl operalKig foundations descnbed in seclron 4940(d)(2). Chech hm ► 1 | and efi1er'N/A"on hne 1 . . . 

natp nf nilmoor detenninatiofi tetter fattach coDv of nMna latter if necessary - see Instructions) | 

b Domestic foundations that meet the section 4940(e) requirements in Pah V, che<A v 

hare ► 1 and enter 1% of Part t. line 27b j 

c All other domestic foundations enter 2% of line 27b Exempt foreign organizations enter 4% J 

of Part I, line 12, co! (b) 

2 Tax under section Sti (domestic section 4947(a)(1) trusts and taxable foundations only Others enter -0-) . . . 

1 

945. 

2 


3 

945. 


4 

0. 



5 

945. 

6 Credits/Payments 

a 2009 estimated tax payments and 2008 overpayment credited to 2009 .... 

(ia i 

9,021. 

7 ■ 

9,021. 

6b 1 

0. 


6r. 1 

0. : 


6d ; 



8 Enter any penalty for underpayment of estimated (ax Check here 1 1 if Form 2220 is 


8 


► 

9 


10 Overpayment. If line 7 is more than the total of lines 5 and B, enter the amount overpa 

11 Enter the amount of line 10 to be Credited to 2010 estimated tax ^ 


10 

8,076. 

8,076. Refunded ► 

11 ' 



statements Regarding AcUviti^ 


la Ounng (he tax year, did the foundation attempt to influence any national, state, or local legislation or did it 


Yes 

No 

la 


X 

b Did It spend more than S100 dunng the year (either direcUy or indirectly) for poMicat purposes (see page 19 

1b 


X 

If the answer is "Yes“ (o fa or It), attach a detailed description of the activities and copies of any matenats 
published or distnbuted by the foundation in connection with the acUvihes 

1c 


X 

d Enter the amount (if any) of (ax on poiilical expenditures (section 4955) imposed dunng the year 

Ii»t-inm^fniinriiitvin ►S (21 Onfoundaiion maiaijefs ►$ 

e Enter the reimbursement (if any) paid by the foundation dunng the year (or political expenditure lax imposed 
on foundation manaoers ► S 

i 


X 

If "Yes," attach a dataitad dascnpticn of the activities 

3 Has the foundation made any changes, not previously reported to the IRS. in its governing instrument, ahicJes of 



X 




X 


4b 




5 


X 

If 'Yes, ' attach the statement required by Genera/ /nsfrucfion T 

6 Are the requirements of section S08(e) (reiatmg to secuons 4941 through 4945) satisfied either 

• By language m (he governing instrument, or 

• By slate legislation that effectively amends the governing instrument so that no mandatory directions lhat 

6 



7 Did the foundation have at least $5,000 in assets at any time dunng the year^ It 'Yes.' complete Pad If, col (c), and Part XV . . 

Ba Enter the slates to which the foundation reports or with which it is registered (see page 19 of the 
instructions) ► KS,VA, _ 

7 

X 


fib 

X 


b If the answer is "Yes" to line 7, has the foundation furnished a copy of Form 990-PF to the Attorney General 

9 Is the foundation claiming status as a pnvale operating foundation within the meaning of section 49420)(3) or 
4942(j){5) for calendar year 2009 or the taxable year beginning in 2009 (see instmclions for Pah XIV on page 

9 


X 

10 Did any persons become substantial conlnbutors dunng the lax year? If "Yes." affach a schedule listing their 

names and addresses 

10 


X 


Form 990-PF (2009) 
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Form 990-PF (2009) 

iiMBBT Statements Regarding Activities (continued) 


11 


X 

17 


X 

13 

X 



11 At any time dunng the year, did the fdundabon, directly or trtd»ecUy, own a con&oiled entity within the 

meaning of section 512(b)(13)'? If "Yes," attach schedule (seepage20oflheinslnictions) , 

1 2 Old the foundation acquire a direct or ir>direci interest in any appiicaUe insurance contract before 

August 17, 2008"^ 

13 Old the foundation comply with the publicinspection requirements for its annual reUims and exemption application^ 

Website address ► 

14 The books are in care of Telephone no ► 

Locatedat E. 37TH STREET_NORTH WICHITA,__KS _ ZIP + 4 

15 Section 4947(a)(1) nonexerrpt chantable trusts filing Form 990-PF inlieuof Fofni1041 - Check here 

and enter the amount of tax-exempt interest received ot accaied dunng me year 


61220 


►m 


statements Regarding Activities for Which Form 4720 May Be Required 


□ 

_x 

_x 

□ 

□ 


File Form 4720 If any item is checked in the "Yes" column, unless an exception applies, 
la During the year did the foundation (either directly or indirectly) 

(1) Engage in the sale or exchange, or leasing of property with a disqualified person'^ ....... 

(2) Borrow money from, tend money to. or otherwise extend credit to (or accept it from) a 

disqualified person? 

(3) Furnish goods, services, or faolities to (or accept them from) a disquafified person? 

(4) Pay compensation to. or pay or reimburse the expenses of. a disqualified person? 

(5) Transfer any income or assets to a disqualified person (or make any of either available for 

the benefit or use of a disqualified person)? . 

(6) Agree to pay money or property to a government offiaal? ( Exception. Check “No" if 

the foundation agreed to make a grant to or to employ (he official for a penod after 
termination of government service, if terminating wthin 90 days ) 

b if any answer is "Yes" to 1a(1)-{6), did any of the acts fait to qualify under the exceptons described in Regulations 
section S3 4941(d)-3 or m a current notioe regarding disaster assistance (see page 20 of the instructions)? • ■ 

Organizations relying on a current notice regarding disaster assistance check here 

c Old the foundation engage in a pnor year <n any of the acts descnbed in la, other than excepted acts, that 

were not corrected before the first day of the lax year begmrung in 2009? 

2 Taxes on failure to dislnbute income (section 4942) (does not apply for years the foundation was a prvate 
operating foundation defined in section 4942(j}{3) or 49420)(5)) 
a At the end of tax year 2009, did the foundation have any undistnbuted income (lines 6d and 

6e. Part XIII) for tax year(s) beginning before 2009? 

tf "Yes," list the years ^ 

b Are there any years listed in 2a for which the foundation is not applying the provisions of section 4942(a)(2) 
(retating lo incorrect valuation of assets) to the year's undistnbuted income? (tf applying section 4942(a)(2) 

10 all years listed, answer "No" and attach statement • see page 20 of the instructions ) 

c If the provisions of section 4942(a}<2) are being applied to any of the years hsted m 2a. list the years here 


Yes 


Yes 


Yes 


I I Yes I X I k 


3a Did the foundation hold more than a 2% direct or indirect interest in any business 

enterprise at any time dunng the year? I — I 

b If "Yes," did it have excess business holdings m 2009 as a result of (1) any purchase by the foundation or 
disqualified persons after May 26. 1969, (2) the lapse of the S-year penod (or longer penod approved by the 
Commissioner under section 4S43(c)(7)) to dispose of holdings acquired by gift or bequest, or (3) the lapse 
of the 10-, 15-, or 20-year first phase holding penod? (Use Scfiedu/e C. Fotm 4720, to defermine if tfie 

foundation had excess business holdings in 2009 } 

4 a Did the foundation invest during the year any amount in a manner that would }eopardize its chantable purposes? 
b Old the foundation make any investment in a pnor year (but after December 31, 1969) that could jeopardize its 
chantable purpose that had not been removed from jeopardy before the first day of the tax year beginning in 2009? 


I I Yes I X I No 


Farm 990-PF (2009) 
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29145H K932 11/12/20L0 4:28:45 PM V OS-S-S 85651 



418 


48-0935563 


Form 99&-PF (2008) 

Statements Regarding Activities for Which Foito 4720 May Be Required (continued) 


Page 6 



5 a Dunng the year did the foundation pay or inctir any amount to 

(1) Carry on propaganda, or otherwise attempt to influence legislation (section 494S(e)p 

(2) Influence the outcome of any specific public election (see section 4955), or to carry on, 
directly or indirectly, any voter registration dnve^ 

(3) Provide a grant to an individual for travel, study, or other sunrtar purposes'? 

(4) Provide a grant to an organization other than a charitable, etc , organizaaon described in 
section 509(a)(1), (2), or (3). or section 4940(d)(2)'? (see page 22 of the instmctions) 

(5) Provide for any purpose other than religious, charitable, soeniific, hterary, or educabonal 
purposes, or for the prevention of coielty to children or animals'? 

b If any answer is "Yes" to 5a(1)-(5), did any of the transactions fail to qualify under the exceptions descnbed in 
Regulations section 53 4945 or in a current notice regarding disaster assistance (see page 22 of the instructions)'? 

Organizations retying on a current notice regarding disaster assistance check here ► 

c If the answer is "Yes ' to question 5a(4), does the foundation datm exemption from the tax 

because it maintained expenditure responsibility for the grants , . ATTACHMENT^ 6. , . . 

It 'Yes , " attach the statement required by Regulations section 53 494S5(d) 

6 a Did the foundation, dunng the year, receive any funds, directly or mdirecfly, to pay premiums 

on a personal benefit contracf? 

b Did the foundaton. dunng the year, pay premiums, directly or indirectly, on a personal benetil contract'? 

If “Yes" to Sb, ff/e Form 8870 

7 a At any time during the lax year, was the foundation a party to a prohibited lax shelter transaction? 
b If yes, did the foundation receive any proceeds or have any net income attributable to toe transaction? 


1 X I Yes 

I I Tes 

1 I Yes 


□ 

s* 

[x]» 


EjfSRfffl Information About Officers, Directors, Trustees, Foundation Managers, Highly Pa Employees, 
and Contractors 


(i) Name and address 

(b) Title, and average 
hours per week 
(levnlM 10 oosftion 

<c) Compensation 
(If not paid, enter 
•00 

(dl CorenSuuons to 
enpioyM BeneAl fXans 
»na OelWfM comoensaiion 

(e) Expense account, 
other allowances 

SEE ATTACHMENT C 


-0- 

-0- 

-0- 




















2 Compensation of five highest-paid employees (other than those included on line 1 • see page 23 of the instructions). 

If none, enter "NONE." 

(a) Name and address ot each emptoyee paid more than SSO.OOO 

(b) Title, and average 
hours per week 
devoted to position 

(c)Compensalion 

(d) Contnbutions to 
employee benaTit 
plans and deferred 
compensation 

(a) Expense account, 
other sltowanses 






NONE 




























Total number of other employees paid over $50.000 


Form 990-PF (2009) 


JSA 
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Porra 990^PF (2009) 49-0935563 Page? 

15338011 fnfonnation About Officers, Directors, Trustees, Foundati^ Managers, Highly Paid Employees, 
and Conbsctors (continued) 


3 Five highest-paid independent contractors for professttw^ swvices (see page 23 of the instructions). If none, enter ‘‘NONE." 


(a) Name and address of each person paid more than $50,000 

(b) Type of service 

(c) Compensation 

NONE 
















Total number of others receiving over $50,000 for professional servtces . . . . . . . . .►! NONE 

BifilPCT Summary of Direct Charitable Activities 


List the foundation's four larsest direct chantatile adivities during the tax year iodude relevani statistical information such as the number 
of organizations and other beneticianes served, conferences convened, research papers produced, etc 

Expenses 

1 NONE 


2 


3 


4 



Summary of Program-Related Investments (see page 23 of the msifuctions) 


Descnbe the two largest progranvrelated irtvesimenis made by the foundaiior* dunng the tax year on tnes 1 and 2 

Amount 

1 NONE 




2 



All other program-related inveslmenis See page 24 of the instnjclrons 

3 NONE 



Total. Add tines 1 throuali 3 > 


Form 990-PF (2009) 
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Form saVPF (2&09) 4 8-0 935563 Page 8 

BUtCT Minimum Inves^ent^etum (All domestic foundabons must a)mp!ete this parTForeign foundations. 

see page 24 of the instructions ) 


1 Fair maricet value of assets not used (or held for use) directly in carrying out charitable, etc . 
purposes 

a Avprnne mnnthtv fair market value of securities 

la 

2,381,950. 

b Averaoe of monthiy cash balances 

1b 

6,534,656. 

r. Fair market value of alt other assets fsee paqe 24 of the instructions) 

1c 

0. 

d Total fadd hnes 1a. b. and c) 

Id 

8,916, 606. 

e Reduction claimed for blockage or other factors reported on lines la and 

1c (attach detailed explanation) I 1e I 

2 

0. 

2 Acquisition indebtedness applicable to line 1 assets 

3 Subtract line 2 from line 1d 

3 

8, 916, 606. 

4 Cash deemed held for charitable activities Enter 1 1/2 % of line 3 (for greater amount, see page 25 
of the instructions) 

4 

133,749. 

5 Net value of noncharitabte-use assets. Subtract tine 4 ^om line 3 Enter hare and on Part V. tine 4 

6 Minimum invesbnent return. Enter 5% of line 5 

5 

8,782,857. 

6 

439,143. 


^ Distributabie Amount (see page 25 of the instructions) (Section 49420)(3) and (jH5) private operating 
foundations and certain foreign or9ar>i2ations check here ►! | and do not complete this pari ) 




1 

439,143. 

2a 

Tax on investment income for 2009 from Part VI, line 5 1 2a j 945.: 



b 

Income tax for 2009 (This does not include the tax from Part VI ) 1 2b j 



c 

Add lines 2a and 2b 

2c 

945. 

3 

Distributable amount before ad|ustments Subtract tine 2c from tine 1 

3 

438,198. 

4 

Recoveries of amounts treated as ouaiifvtna distributions 

4 


5 

Add lines 3 and 4 

5 

438,198. 

6 

Dediictinn from distributabie amount (see paqe 25 of the instructions) 

6 


7 

Distributable amount as adjusted Subtract tine 5 from line 5 Enter here and on Part Xlil, 

7 

438,198. 

Qualifying Distributions(see page 25 of the instructions) 

1 

a 

Amounts paid (including administrative expenses) to accomplish charitable, etc , purposes 

Expenses, contributions, gifts, etc - total from Part 1. column (d), tirre 26 

la 

2,731,285. 

b 

Program-related investments • total from Part IX-B 

1b 

0. 

2 

Amounts paid to acquire assets used (or held for use) directly in carrying out dtaritable. etc . 
purposes I 

2 

0. 

3 

a 

Amounts set aside for specific charitable projects that satisfy the 

Sultablll^ test (prior fRS approval required) ' 

3a 

0. 

b 

Cash distribution test (attach the required schedule) 

3b 

0. 

4 

OuaUfying dfstributtons. Add lines la throuah 3b Enter here and on Part V. line 6. and Part Xill. ime 4 , , , 

4 

2,731,295. 

5 

Foundations that qualify under section 4940(e) for the reduced rate of tax on net investment income 

Enter 1% of Part 1, line 27b (see page 26 of the instructions) . 

S 

945. 

6 

Adjusted auallNinq distributions. Subtract line 5 from line 4 

6 

2,730,340. 


Note: The amount on line 6 will be used in Part V. column (b). in subsequent years when calculating whether (he foundation 
qualifies for the section 4940(e) reduction of tax m those years 


Pwm 990-PF (2005) 


JSA 

8E1470 I 000 


291451! K932 11/12/2010 


4:28:45 PM 


09-8 


85651 




421 


DistnbulaWe amount for 2009 from Part Xt, 

line 7 

Undistnbuied income, rf any, as of the end of 2009 

Enter amount for 2008 only 

Total for pfwr years 20 ,20 ,20 

Excess distnbutions carryover, if any, to 2009 

From 2004 2, 020,055 . 

From 2005 !!!'"' 2,373,221. 

From 2006 3, 384, 774 . 

From 2007 3, 348, 84Q. 

From 2008 . . 1 , 896, 993 . 


From 2007 3, 348, 84Q. 

From 2008 1 , 896, 993 . 

Total of lines 3a through e 

Qualifying distnbutions for 2009 from Part Xti, 

line 4 ► $ 2/ 731,285. 

Applied to 2008, but not more than tine 2a . . , . 
Applied 10 undisinDuied income of poor years (Eleciion 
renuired • see page 26 of the instructions) 

Treated as distnbutions out of corpus (Election 

required - see page 26 of the instructions) 

Applied to 2009 distributable amount 

Remaining amount distnbuted out of corpus . . 

Excess distnbutions carryover applied to 2009 
(if an amounf appears in column (d). the same 
amounf must te shown in column {a) ) 

Enter the net total of each column as 
indicated below: 

Corpus Add lines 3f, 4c, and 4e Subtract line 5 
Pnor years' undistributed income Subtract 
line 4h from line 2h 

Enter the arrxount of prior years' undistnbuted 
income for which a notice of deficiency has been 
issued, or on which the section 4942(a) tax has 

been previously assessed 

Subtract ime 6c from line 6b Taxable 

amount - see page 27 of the instructions 

Undistnbuted income for 2008 Subtract line 
4a from line 2a Taxable amount • see page 
27 of the instructions 

Undistributed income for 2009 Subtract lines 
4d and 5 From line 1 This amount must be 

distnbuted in 20t0 

Amounts treated as distributions out of corpus 
to satisfy requirements imposed by section 
170(b)(1)(F) or 4942(g)(3) (see page 27 of tne 

instructions) 

Excess distnbutions carryover from 2004 not 
applied on line 5 or line 7 (see page 27 of the 

mslfuctiors) . 

Excess distributions carryover to 2010. 

Subtract lines 7 and 8 from line 6a 

Analysis of line 9 

Excess from 2005 . . . 2,373,221. 

Excess from 2006 . . . 3, 38^ , 774 . 

Excess from 2007 . . , 3, 348, 840. 

Excess from 2008 , . . 1, 896, 993. 

Excess from 2 009 . . . 2, 293, 087 . 


2,020,055. 

13/296,915. 


(b) 

Years poor to 2008 

<c) 

2008 
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Form 990-PF (2009) 40-0935563 PagelO 

Private Operating Foundations (see page 27 ofthe ititStnjcftons'and Part Vll-A, question 9) not applicable 

la li the foundatton has received a rutmg or determination letter ttiat it is a private operating 

foundation, and the ruling IS effective for 2009, enter the date of the riAng . . 


b Check box to indicate whether the foundation is a pnvate operating fourrt^on descnbed in section | j 4942(j)P) or | | 49420)(5) 


2 a Enter the lesser Of the ad- 
justed net mwme from Pert 

I or me minimum investment 
return from Part X for each 
vear listed 

Tax year 

Pnor 3 years 

(e) Total 

(a) 2009 

d>)2008 

(02007 

(d) 2006 












C Ouali/iingdiilnOuusns from Pah ' 

d Amoiinls mdudeO in lino 2c nol 
used direcUy for aclive con&jcl 











diieclljf for sctive conduct ol 
eismpi 3divi!ies Suhuaci line , 
2d from tote 2c : 






3 Comitlale 3a. t>. or c lor the : 

ellernative test reted upon 

a 'Assets' elternabve lesl - enter 

(1) Value ot all assets . • ■ 

(2) Value ol assets qiaililyino 
under secoon 











b 'Enocwmeni' eliefrativ* tesi- 

enler 2i3 ol mnmum irtvest- 

msni return shwstt in Part X, 

line 6 for each year listed 

C 'Supporr* ellernsuue test - enter 

payments on seethes 
loans (section S12la)(S)). 











(2) Support from gertsral 

exemp) organitations as 
pignded in secUort 49«2 






(3) Larges) ametnt «l sup- 






(4) Cross irwestmaM Acomt , 







0003^ Supplementary Information (Compiete this part only if the found^it^ ha^ $5,000 or more in assets 
at any tima during the year -see page 28 of tha instructions.) 


1 Information Regarding Foundation Managers; 

a List any managers of the foundation who have contributed more than 2% of the total contributions received by the foundation 
before the close of any tax year (but only if they have contributed more than $5,000) (See section 507(d)(2) ) 

NONE 

b List any managers of the foundation who own 10% or more of the stock of a corporation (or an equally large portion of the 
ownership of a partnership or other entity) of which the foundation has a 10% or greater interest 

NONE 

2 Information Regarding ConU'ibutian, Grant, Gift, Loan, Scholarship, etc., Programs: 

Chedt here ► the foundation only makes conlnbutions to preselected charitable organizations and does not accept 

unsolicited requests for funds if the foundation makes gifts, grants, etc (see page 28 of the instructions) to individuals or 
organizations under other condibons, complete items 2a. b, c, and d 

a The name, address, and telephone number of the person to whom applications should be addressed 

ATTACHMENT 7 

b The form m which applications should be submitted and information and matenals they should include 

ATTACHMENT 8 

c Any submission deadlines 

NONE 

d Any restnctions or limitations on awards, such as by geographical areas, chantable fields, kinds of institutions, or other 
factors 

ATTACHMENT 9 

JSA 

9E149a I 000 


29145H K932 11/12/2010 4:26:45 Rd V 09-8.5 
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Form QSCt^PF (2009) 48-0935563 Page 11 

IS!!lM“Suppiementafv Information (contmue<^ 


3 Grants and Conlributions Paid During the Year or Approved for Future Payment 


Recipient 

II recipient is an ntPuKhiai 

Foundalioft 

Purpose of grant or 
conln button 


Name and address (home or business) 

any IsundaMm manager 
or tutiorM crMntmlw 

recipient 


a Paid dunng the year 

SES ATTACHMENT D 




2,819,461. 

Total 



► 3a 

2,819,461. 

b Approved for future payment 


!' ' 



Total 



► 3b 



Form 990-PF (2009) 


jsa 

3EU91 I 000 


29145H K932 


11/12/2010 


4:28:45 PM 


V 09-8.5 


85651 
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FotTn99(VPF (2009) ^8-0935563 Pa9e12 


of Income-Producing Activities 


Enter gross amounts unless ottierwise indicated 

1 Program service revenue 

Unrelated bi»iness income 

ExiAided bv section 512. 513. or 514 

(e) 

Rented or exempt 
njnction income 
(See page 28 of 
ute instructions ) 

(a) 

Business code 

Anmni 

ie) 

exclusion code 

(d) 

Amount 






b 






c 






d 






e 






f 






g Fees and contracts Irom government agencies 

2 Membersbip dues and assessments 











3 Interest on savings and temporary cash) investments 

4 Dividends and interesl from securities 

5 Net rental income or (toss) from real estate 

a Debt-financed orooertv 



14 

81,536. 




14 

32,478. 












b Not debt-financed orooertv 






6 Net rental income or (loss) from personal properly 

7 Otfier investment income , , , 











8 Gam or (loss) from sales of assets other than invenlcny 

9 Net income or (loss) from speaa! events . . . 

10 Gross profit or (loss) from sales of inventory . . 

11 Other revenue a 



18 

-19,155. 

















b 






c 






d 






e 






12 Subtotal Add columns (b), (d). and (e) 




94,859. 



13 Total. Add line 12, columns (b),W), and (e) 13 9^,3S9. 

(See wofk^eel m line 1 3 instructions on page 26 to venfy calculations ) 


I Part XVI- 

?| Relationship of Activities to the Accomplishment of Exempt Purposes 

Line No 

▼ 

Explain balcw how each activity for which mcome is reported in column (e) of Part XVI-A contributed importantly to 
the accomplishment of the foundation's exempt purposes (o^er than by providing funds for such purposes) (See 
page 29 of the instructions ) 















miiiii 






HSI 





























Foim 990-PF (2009) 
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Form 990-PF {2009) <3 8-0935563 Page 13 

information Regarding Transfers To and Transactions and Relationships With Noncharitable 


Exempt Organizations 


1 Did the organization directly or indirectly engage in any ol the fiAowing with any other organization descnbed 

in section 501(c) of the Code (other than section 501(c}(3} wgarezabons) or in section 527, relating to political 
organza tiqns7 

a Transfers From the reporting foundation to a nonchantabJe exempt organiz^on of 

(1) Cash ... 


Yes 

No 

lafi) 


X 

(2) Other assets 

1a(2) 


X 

b Other transactions 

111 Sates of assets to a noncharitable exemot oraanization 

1h(1) 


X 

(2) Purchases of assets from a nonchantahle exemnt cH’aaruzatmn 

1h(2) 


X 

(3) Rental of facihbes. eauiomenL or other assets 

1b(3) 


X 

f4) Reimbursement arranoements 

lb(4) 


X 

(5) Loans or loan guarantees 

IbfS) 


X 


Ibffi) 


X 

c Sharing of faolities. eouioment. mailina lists, other assets, or paid em^riovees 

1c 


X 


d If the answer to any of the above is "Yes," complete the following schedule Column (b) should always show the fair market 
value of the goods, other assets, or services given by the reporting foundation If the foundation received less than fair market 
value in any transaction or shanng arrangement, show in column (d) the value of the goods, other assets, or services received 


(a) Lne no 

(b) Amount involved 

(c) Name of nonchamabte exempt oiganuauan 

(d) Description ol transfers, transactions, and shanng airangements 


N/A 


N/A 






























































2a Is the foundsuon directly or indirectly affiliated with, or related to, one or mere tax-exempt organizations described in 

Secbon SOt(c) of the Codefother than section S01(c)(3)) or in section 527'? I I Yes I X| No 

b II "Yes." complele the followinQ schedule 


(a) Name of organization i 

(b) Type of organaation 

(c) Description of relationship 
















Sign Here 

Under penalties of penury, 1 declare that 1 have examined this relum. mcludng accompanying schedules and statements, and to the best of my knowledge and 

Deliel. n IS (me, corred. and complele Declaration of preparer (other than taxpayer or Odvaary) is based on an rnformation ot whidi preparer has any knowledge 

^ 1 h~l S -'S^ofQ ^ ~f~r f’ 9 Tf/ re 

r Signature of officer Ol irusiee Dale ^ Title 

Paid 

Preparer's 

Use Only 

Oate Preparer's identifying 

. . Check if 1 j number (SeeSIgnature on 

Sr iJmAnUA CoixMoK nMzolo 

Firm's name {or yours if ^ BKD, LLP 

BIN ► 44-0160260 

self-employed), address. * 1551 n WATERFRONT PKWY, STE 300 

and ZIP code WICHITA, KS 67206-6601 

Phoneno 316-265-2811 


Form 990-PF (2009) 


JSA 
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CLAUDE R. LAMBE CHARITABLE FOUNDATION 
EIN 48-0935563 

SCHEDULE OF INFORMATION FOR 2009 form 990-PF 
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CLAUDE R. LAMBE CHAFUTABLE FOUNDATION 
EIN 43-0935563 

ATTACHMENT TO FORM 990-PF TO REPORT 
EXPENDITURE RESPONSIBILITY GRANT 
For the Year Ended 12/31/09 


[part VII-B, Question on Line 5c; ATTACHMENT B 

Expenditure Responsibility Statement for the year 2009 

Pursuant to IRC Regulation section 53.4945-5{d)(2), the CLAUDE R. LAMBE CHARITABLE FOUNDATION 
provides the following information: 


(i) Name & Address 
of Grantee: 


Aiien-Lambe House Foundation 
255 N. Roosevelt 
Wichita, KS 67208 


(ii) Date and Amount 
of Grants: 


April 11. 2008 $110,800 

September 30, 2009 $105,665 


(iii) Purpose of Grants: General program operating support for the Aiien-Lambe House Foundation, an educational 

foundation which operates a museum and study center in a house located in Wichita, Kansas, 
designed by Frank Lloyd Wright in 1916. The house museum is open to the general public. The 
program of the Foundation irtcludes restoration and conservation of the house, gardens, and its 
interiors, with furnishings to showcase the "Prairie Style" designs of Frank Lloyd Wright; and to 
maintain a library archive study center for the study of Frank Lloyd Wnght and other interrelated 
areas of design. 


(iv) Amounts expended; Reports received from the Aiien-Lambe House Foundation show the following expenditures: 

$100,717 total funds were spent from the April, 2008 grant for operating support of the museum. 
No funds of the September, 2009 grant were spent in the calendar year 2009. 


(v) Diversions: 


(vl) Dale of Reports: 


(vi) Verification: 


To the knowledge of (his grantor foundation, no funds have been diverted to any 
activity other than the activity for which the grant was originally made. 

On March 30, 2010, the Aiien-Lambe House Foundation submitted a full and complete 
report of Its expenditures of the April 2008 and September 2009 operating support grants. 

The grantor has no reason to doubt the accuracy or reliability of the report from 
the grantee; therefore, no independent verification of the reports were made. 


429 


CLAUDE R. LAMBE CHARITABLE FOUNDATION 
EIN 48-0935563 

SCHEDULE OF INFORMATION FOR 2009 FORM 990 PF 


PART Vlil, Line 1 • Officers, Directors, Trustees, Managers, Etc. 


ATTACHMENT C 



(b) Title, and average 
hours per week 


(d) Contributions 
to employee 

(e) Expense 
account, other 


devoted to oosition 



allowances 

Richard H Fink 

1515 N. Courthouse Rd, Suite 200 
Arlington, VA 22201 

President /Director 

1 hour per week 

0 

0 

0 

Logan Moore 

1515 N Courthouse Rd. Suite 200 
Arlington. VA 22201 

Secretary 

1 hour per week average 

0 

0 

0 

Vonda Holliman 

P 0. Box 2256 

Wichrta, KS 67201 

Treasurer 

1 hour per week average 

0 

0 

0 

Charles G Koch 

P.O. Box 2256 

Wichita. KS 67201 

Director 

Less than 1 hour per week 

0 

0 

0 

Elizabeth B. Koch 

P.O. Box 2256 

Wichita, KS 67201 

Director 

Less than 1 hour per week 

0 

0 

0 

Elizabeth R. Koch 

PO 00x2256 

Wichita. KS 67201 

Director 

Less than 1 hour per week 

0 

0 

0 

Charles C. Koch 

PO Box 2256 

Wichita. KS 67201 

Director 

Less than 1 hour per week 

0 

0 

0 


TOTAL 


0 


0 


0 
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CLAUDE R. LAMBE CHARITABLE FOUNDATION 
EIN4S -0935563 

SCHEDULE OF INFORMATION FOR 2009 FORM 990 PF 


Part XV, Line 3a& b - Grants and Contributions Paid During Ore Year or Approved for Future Payment ATTACHMENT D 


Recipient 

U ridpMrt n an InMdwd. 

«Mw ey b 

Foundation 
status of 

1 

Purpose of grant 
or contribution 


Amount 

Name and address (Irome or t>u$iness) 

Of eenattmar 





a Paid durinq lire year 






^(eivLambe House Foundation 

WichHa, KS 


Private 

General Operating Support 

$ 

105.685 

American Council for Capital Formation. 

Center for Policy Research 

Washington, DC 


Public 

Genera! Operating Support 


100,000 

American Spectator 

Arlington. VA 


Public 

Educational Prograrrrs 


4.500 

American Council on Science & Health 

New Yorfc, NY 


Public 

Return of General Operating 

Grant Paid in Prior Year 


(30,000) 

American Legislative Exchange Council 
Washington, DC 


Public 

Educational Programs 

General Operating Support 


75.000 

50.000 

Am^K^ns for Prosperity FcKjndatton 
Washington, DC 


Pubtic 

Educational Programs 

General Operating Support 


12.000 

354,725 

Ayn Rand Institute 

Irvine. CA 


Public 

General Operating Support 


25,000 

Cato Institute 

Washington. DC 


Public 

General Operating Support 


250,000 

Center for Independent Thought 

New York. NY 


Public 

Educational Programs 


35,000 

Competitive Enterprise Institute 

Washington, DC 


Public 

General Operating Support 


10,000 

Consource Inc 

Washington, DC 


Public 

General Operating Support 


4,000 

Federalist Society 

Washington. DC 


Public 

Educational Programs 


175.000 

Foundation for Research on Economics & 
the Environment (FREE) 

Bozeman, MT 


Public 

General Operating Support 


65.000 

George Marshall Institute 

Arlington. VA 


Public 

General Operating Support 


70.000 

George Mason University Foundation 

Fairfax, VA 


Public 

Educational Programs 


20.000 

The Heritage Foundation 

Wa^inglon, DC 


Puttie 

Educational Programs 


618.571 

Independent Women’s Forum 

Washingtcm. DC 


Public 

Educational Programs | 


150,000 

Manhatton Institute for Policy Research 

New York, NY 


Public 

Educational Programs 


200,000 


Page 1 of 2 
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CLAUDE R. LAMBE CHARTTABLE FOUNDATION 
EIN 48-0935563 

SCHEDULE OF INFORMATION FOR 2009 FORM 990 PF 


Part XV, Line 3a& b - Grants and Contributiona Paid During the Year or Approved for Future Payment ATTACHMENT D 


Recipient 

H wapnmt a «n ndMutl. 

any B 

eny loumHInn maiaser 

Foundation 
status of 
redpteft 

Purpose of grant 
or contnbution 

Amount 

Name and address (home or txjsiness) 

or metunbal csreibutor 









National Center for Policy Analysis 

Dallas, TX 


Public 

Educational Programs 

25,OOQ 

Pacific Research Irtstitute 

San Francisco, CA 


Public 

General Operating Support 

100.00C 

Reason Foundation 

Los Angeles, CA 


Public 

Educational Programs 

50.00C 

Tax Foundation 

Washington, DC 


Public 

Educational Programs 

SO.OOC 

Texas Public Policy Foundation 

Austin, TX 


Public 

General Operating Support 

100.00C 

Washington Legal Foundation 

Washington, DC 


Public 

General Operating Support 

200.00G 

TOTAL GRANTS PAID TO ORGANIZATIONS 



$ 2.819,461 


PageZgfS 











lARITABLE FOUNDATION 48-0935563 
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CLAUDE R. LAMBE CHARITABLE FOUNDATION 


FORM 990PF, PART I - TAXES 


REVENUE 

AND 

EXPENSES 

DESCRIPTION PER BOO KS 


FEDERAL EXCISE TAX 


945- 


TOTALS 


ML 


29145H K932 


11/12/2010 4:28:45 PM 


V 09-8.6 


48-0935563 


ATTACHMENT 3 


ATTACHMENT 3 

85651 
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CLAUDE R. LAMBE CHARITABLE FOUNDATION 48-0935563 

at^T chment^ 


FORM 990PF, PART VII-B, LINE 5C-EXPEND1TURE RESPONSJBILITY STATEMENT 


GRANTEE'S NAME: SEE ATTACHMENT B 

GRANTEE'S ADDRESS: 

CITY, STATE & ZIP: 

GRANT DATE: 

GRANT AMOUNT: 

GRANT PURPOSE: 

AMOUNT EXPENDED: 

ANY DIVERSION? NO 

DATES OF REPORTS: 

VERIFICATION DATE: 

RESULTS OF VERIFICATION; 


29145H K932 11/12/2010 4:28:45 PM V 09-8.5 


85651 


ATTACHMENT 6 
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cl;^ude r. lambe charitable foundation 


48-0935563 


,ATTACH_MEN,T,_:^ 


FORM 990PF, PA RT XV - NAME, ADDRESS AND PHO NE FOR APPLICATIONS 


GRANT ADMINISTRATOR 

1515 N. COURTHOUSE RD., SUITE 200 

ARLINGTON, VA 22201 

703-875-1601 


29145H K932 11/12/2010 4:28:45 PM V 09-8.5 
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ATTACHMENT 7 
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CLAUDE R. LAMBE CHARITABLE FOUNDATION 48-0935563 

ATTACH'M^r~8 


990PF, PART XV - FORM AND CONTENTS OF SUBMITT ED AP PLICATIONS 


LETTER EXPLAINING PROJECT AND AMOUNT REQUESTED, PLUS A COPY OF THE IRS 
DETERMINATION LETTER SHOWING EXEMPTION. 


29145H K932 


11/12/2010 4:28:45 PM 


V 09-8,5 


85651 


ATTACHMENT 8 
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CLAUDE R. LAMBE CHARITABLE EOUNDATION 


48-0935563 
A^TACH~M ENT 9 


99 0PF, PART XV - RESTRICTIONS OR LIMITATIONS ON AWARDS 


GRANTS ARE GENERALLY RESTRICTED TO PUBLIC CHARITY ORGANIZATIONS AS 
DEFINED IN SECTION 501(C)(3) OF THE INTERNAL REVENUE CODE. THE 
FOUNDATION DOES NOT MAKE GRANTS TO INDIVIDUALS OR FOR-PROFIT 
CORPORATIONS, 


29145H K932 11/12/2010 4:28:45 PM 


V 09-8.5 


85651 


ATTACHMENT 9 
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Fcm> 8a6B-(RBV 4-?CP6) 


Pago 3 


• If you are filing for an Additiorwl (Not Automatic) 3-Month Extension, complete only Part 11 and check this box . ► K I 

Note. Only complete Part i! if you have already been granted an automatic S-month extension on a prevfousty filed Form 8668 
•If you are filing for an Automatic 3-Month Extension, complete only Part I (on page f), 


• If you a 

BsIBT 


Type or 

Name of Exempt OrganizaUcn 

CLAUDE R. LAMBE CHARITABLE FOUNDATION 


Employer IdenttncaPon number 

48-0935563 


Number, street, and room or suite no tf a P.O box. see instnjctians 


For iRS use onty 

extended 

P.O. BOX 2256 



films the 

City, tovm or post office, state, and ZIP code. For 8 foreijpy address, see instrudicns. 


instfuctcns. 

WICHITA, KS 67201-2256 



Check type of return to be filed (F ite a sepa rate application for each return): 



Form 990 


Form 990-PF 


Form 1041-A 

I I Form 6069 


Form 990-BL 


Form 990-T (sec 401(a) or 408(a) trust) 


Form 4720 

I I Form 8870 


Form 990-EZ 

□ 

Form 990-T (trust other tean above) 


Form 5227 



STOPl Do not complete Part 11 if you were not already granted an automatic 3-month extension on a previoialy filet 
• The books are in the care of ► VONDA HOLLIMAN 
Telephone No. 


316 828-5552 


FAX No. ► 


• If the organization does not have an office or place of business in the United Slates, check ths box ► | | 

• If this IS for a Group Return, enter the organization's four digit Group Exemption Number (GEN) ______ W this is 

for the whole group, check this box . . , ► I I . If rt is for part of the group, check this box . , . ► ! [ ai^attach a 

list With the names and EINs of ail members the extension ts for. 

4 I request an additional 3-month extension of time untH NOVEMBER 15, 2010 

5 For calendar year 2009 , or other tax year beginning and ending 

6 If this tax year is for less than 12 months, check reason ~ ]~ | Initial return { j Final return [ | Change in accounting period 

7 State in detail why you need the extension 

THE TAXPAYER REQUESTS ADDITIONAL TIME IN ORDER TO GATHER THE NECESSARY IN FORMATION 
FOR A COMPLETE AND ACCURATE RETURN. 


8a If this application is for Form 99O-0L. 990-PF, 990-T, 4720. or 6069, enter the tentative tax. leas any 
nonrefundable credits. See instructions. 

8a 

$ 


b If this application is for Form 990-PF, 990-T, 4720. or 6069, enter any refundable credits and estimated 
tax payments made Include any prior year overpayment allowed as a credit and any amount paid 
previously with Fonn 8868 

6b 

$ 


c Balance Due. Subtract line 8b from line 8a. Include yoi^ payment with this form. or. if required, deposit 
with F7D coupon or, if required, by usinq EFTPS (Electronic Federal Tax Payment System) See instructions 

6c| 

$ 

0 


Signature and Verification 

Unaar peflaltaa ot perjury. ■ Oeciara l^at i riM examined idrm. mdudvio aMompanying aahoduiea and siatemants. and to the bast of my knemfedga and belief. 
Ilia true, corraet, andeompieia. and mat l am euinert<ed to prepare thafonn. 


S^nattire ► Titled C.P.A. Dale ► ^IZ-'ll7^lO 

form 8868 (Rev. 4-2009) 


ixr 

1551 N. Mhhrdoni nartiHjL Suik ym 

WWftB.KS67353eJt 
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EXTENSION GRANTED 


.990-PF 


at Revenue Service 


Return of Private Foundation 

or Section 4947(a)(1) Nonexempt Charitable Trust 
Treated as a Private FoundalJon 

Note. The foundation may be able to use a copy of thts return to satisfy state reporting requiremenls 


510 


For calendar year 2010, or tax year beginning 


JANUARY I . 2010, and ending 


DECEMBER 31 ,2010 


G Check all that apply. 


Initial return | | I niha l return of a former public'ch ari^ j j Final return 

Amended return ( 1 Address change [ | Name change 


Name Of foundation 


CLAUDE R. LAMBE CHARITABLE FOUNDATION 


A Employer Idendfication number 


46-0935563 


Number and street (ot P O box numoer tf m 


P.O. BOX 2256 


e Tereprona numcero 


(316) 828-8206 


I, state, and ZIP code 


WICHITA, KS 67201-2256 

H Ch eck type of organization: ( ^ j ^Section 501 ( c)(3) exempt private foundation 
I I Section 4947(a)(1) nonexempl chanlable trust { 1 


il exemplion appicsuon s 
1 Fereign organaalcnj, check 


Section 4947(a)(1) nonexempl chanlable trust 


Fair market value of all assets at end 
of year (from Part H, col. (c), line 
16) ► $ 5, 537, 9 35 . 


Other taxaMe private foundation 


|j Accounting method: ! I Cash I Accrual 

! i Other (specif) 

(Part /. column (d) must be on cash basis ) 


iorieiPH*)- Check hare . 'vn 


mUm Analysis of Revenue and Expenses iTTte 
total of amounts in columns (b), (c), and (d) 
may not necessarily equal the amounts in 
column (a) (see oaqe 1 1 of the insfrue/ionsi I 

(a) Revenue and 
expenses per 

(b) Net investment 
income 

(c) Adjusted net 
income 

(d) Disbursements 
for charitable 
purposes 
fcash basis onlvl 

Revenue 

- ^ if the foundation IS not required to 

0 








3 tnieresi on savings and leinporary cash investments 

4 Dividends and interest from secuniies 

5 a Gross rents 

78 

78 



159, 624 

159, 624 







b Nel rental income or (loss) 





6 a Net gam or (toss) frorn sale of assets not on Ime.tfl.— 
b Gross sales once for all ■ --frTTTn frTT 

1 — ) 68,860 




1 \ 




7 Capita! gain net ingomeJfromiPartflteline 2>T” 

8 Net short-term capiU}.^ain 


68,860 



te\ 




9 Incomo modificatren^^l • kinV 

10 a Grosssaleslsssreturnst (Ut ' 

\f.\ 




_j“\ 




b Less Cost of noods soldi . twe— 1 

ft j 




e Gross profit or (loss) ^tecAsl^^lb^'fej 

11 Other income (sllach^hedule) 









1 2 Total. Add lines 1 Ihrouah 11 

228, 562 

228, 562 . 



Operating and Administrative Expmses 

13 Compensalion afoAieers, directors, trvalces, cic 

14 Other employee salanes arxi wages 









IS Pension Plans, emolovee benefits 





16a Leas) fees fattach schedulel 





b Accounting fees (attach scnedule)^^*-^' ^ 

29, 206 

7,448. 

0. 

25, 599 

e Other professional fees (attach schedule). * . 
17 Interest 

17, 010 

17,010. 







18 Taxes (altsch schedule) (a«e page tsotineinsirucloris) 

1 9 Depreciation (attach schedule) and depletion . 

2, 041 








20 Occuoartev . . 





21 Travel, conferences andmnetinR.s 

22 Priniina and publications 

2, 200 

0. 


2,200 





23 Other expenses (attach schedule) 4 

1, 544 



1, 544 

24 Total operating and administrative expenses. 
Add lines 13 through 23 . 

52,001 

24, 458 . 

0. 

29, 343 

25 Conlribulrons. gifts, grants oaid 

2, 069, 615 



1, 946, 550 

26 T«t>l«»>«nMi*ndei.SurMn»-nts Arid lim-s 24 and 25 

2, 121, 616 

24,458. 

0. 

1, 975, 393 


27 Subtracl line 26 from line 12 

b Net investment income (if negative, enter -0-) 
c Adjusted net income (if neoalivc. enter -0-1. . 

-1, 893, 054 





204, 104 . 








Cl 




For Paperwork Reduction Act Notice, see page 30 of the instrucMons. 

29145H K932 8/4/2011 12:39:26 PM V 10-7. 
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Form 990-PF {2010) 48-Q935563 Page 2 




_ Attached schedules arid amount ai the | 

Beginning of year 

1 End of year 

amounts ofify (See snsifuetwns ) 

(a) Book Value 

(b| Book Value 

(c) Fair Market Value 


1 








4, 509,294. 

2,404, ■; 

'46. 

2,404,746. 


3 

Accounts receivabte ► ® • 







I fis.s allowanrfi for doubtful accounts ► 

160 . 


0. 

0 , 


4 

Pledges receivable ^ 













6 






H 

Receivables due from officers, directors, trustees, and other 





7 

Other notes and loarrs receivable {attach schedule) ► 










e 



9,378. 

6, 035. 

6, 035. 


10 a 

Investments - U S and state government ohligabons (attach schertule). , 

















11 

Investments - land, buildings, ^ 







Less accumulated depreciation ^ 












13 


2, 663,574.: 

2, 874,209. 

3, 127, 154 . 


14 

Land, buildings, and ^ 







Less accumulated depreciation ^ 






15 



! 



1S 

Total assets (to be completed by all filers - S4.‘C the 
instruclions Also, see page 1 , item t) 

7,182,414. 

5, 284,990 . 

5, 537,935 . 


17 

Accounts oavable and accrued expenses 

6,095. 

L 1.:; 

'25 -1 



13 





M 

19 





H 

20 

Loans frem officers, directors, trustees, and oihe' disduebfed persons 




5 


Mortoages and other notes oavabie (attach scheduled 




3 


Other liabilities (desenbe ^ ) 





23 

Total liabilibes (add lines 17 through 22) 

6,095. 

1,725. 




Foundations that follow SFAS 117, check here ►ULI 
and complete lines 24 through 26 and lines 30 and 31. 

7, 176, 319. 

5, 283, 265 . 


1 






s 






1 

u. 


Foundations that do not fellow SFAS 1 17, __ 

check here and complete lines 27 through 31. ► | | 












Relameo earnings, accumuiaiM income, encJowTwM. Of omerfrjnds . . ■ 
Total net assets or fund balances (sei' page 17 of the 




< 

30 

7,176,319. 

5,283,265. 



31 

Total liabilities and net assets/lund balances (see page 17 
of the instructions) 

7,182,414. 

5, 284, 990. 


n 

^llll Anaivsis of Chanaes in Net Assets or Fund Balances 

1 

Totai net assets or fund balances at beginning of year - Part It. column (a), line 30 (must agree with j 

1 

7, 176, 319 

2 

Fnter amount from Pari 1. line 27a 



2 

-1,893,054 

3 

Other increases not included in line 2 (itemize) p- 



3 


4 

Add lines 1. 2. and 3 



4 

5,283,265 

5 

Decreases not included in line 2 (itemize)^ 



5 


6 

Total net assets or fund balances at end of vear (line 4 minus line 5) - Part II. cokimn (b), line 30 

6 

5, 283, 265 


Form 990-PF (2010) 


JSA 

0E142O 1 MO 
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Form Sgo-PF (2010) 48-0935563 Page 3 

Capital Gains and Losses for Tax on^ Investment Income ~~ 


(a) List and describe the kindfs) of property sold (e g , re^ estate, 

2-storv brick warehouse, or comrrKm stodi, 2(W shs Co ) 

Lquum 

Peiacftas* 

(c) Date 
acquired 
(mo , day, yr ) 

Id) Date sold 
(mo., day, yr ) 

la SEE ATTACHMENT 9 




b 




c 




d 




e 





(e) Gross sales pnce 

(f) Depreciation allovned 
(or allowable) 

(g) Cost or other basis 
plus expense of sale 

(h) Gain or (loss) 

(e) plus (0 minus (g) 

a 




b 




c 




d 




e 




Complete only for assets showmo qain in column (h) and owned by the foundation on 12131/69 

(I) Gams (Col (h) gam minus 
co! (k), but not less than -0-) or 

Lasses (from coi (h)) 

(i) F M V as of 12/31/69 

(j) Adjusted basts 
as of 12/31/69 

(k) Excess of col (<) 
over col (i). if any 

a 




b 




c 




d 




e 





2 

3 


Capital gam net income or (net capital loss) 


{ If gain, also enter m Pari t. line 7 
If (loss), enter -0- in Pari I, line 7 
Net short-term capital gam or (loss) as defined m sections 1222(5) and (6): 
if gain, also enter in Part i, line 0, column (c) (see pages 13 and 17 of the mstructions). 


If (lo ss), enter -0- in Part I. line 8, 


Qualification Under Section 4940(e) for Reduced Tax on Net Investment Income 


(For optional use by domestic private foundations subject to the section 4940(a) lax on net investment income.) 


If section 4940(d)(2) applies, leave this pari blank. 

Was the foundation liable for the section 4942 tax on the distributable amount of any year in the base period"? 1 [ Yes No 

if “Yes." the foundation does not qualify under section 4940(e)- Do not complete this part, 


1 Enter the appropriate amount in each column for each year; see page 18 of the instructions before making any entnes 


(a) 

Base period years 

Cslenasr yeai (or Ux vo*' Momning m 

(b> 

Adjusted qualifying distnbutions 

(c) 

Nci value of noAcnamabie-use asseis 

(«l) 

Distribution rotio 
(eol (b) divided by col (o)) 

2009 

2, 730, 340. 

8, 782,857 . 

0.310872 

2008 

2, 456, 244. 

11, 492,427. 

0.213727 

2007 


15, 540,497. 

0.262918 

2006 



0.245606 

2005 

3, 796, 938. | 

1 19, 799,454. 

0.191770 

2 Total of fine 1, coturnn (d) 

2 

1.224893 

3 Average distribution ratio for the 5-year base period • divide the total on line 2 by 5, or by the 



number of years the foundation has been in existence if less than 5 years 

3 

0.244979 

4 Enter the net value of noncharitable-use assets for 2010 from Part X. line 5 

4 

6, 651,320. 

5 Multiply line 4 by line 3 



5 

1, 629, 434 . 

6 Enter 1% of net investment income (1% of Part 1. line 27b) 

6 

2,041- 

7 Add lines 5 and 6 



7 

1, 631, 475 - 

a Enter quaiifyinq distributions from Pari Xfl. line 4 

B 

1, 975, 893. 


If line 8 is equal to or greater than line 7, check the box in Part VI, Ime 1b. and complete that part using a 1% tax rate. See the 
Part VI instructions on page 18. 


JSA 


29145H K932 0/4/2011 
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48-0935563 


Excise Tax Based on Investment Income fSeetiOR 4940fa), 4940fb}, 4940(e}, or 4948 - see page 18 of the Instructions) 

la Exempt operating foundaUons <Jescnbe<J in section 4&40(d}(2), check here ► j j and enter 'N/A* on line 1 , . . 

Dale of rulinci or deierminaUon teller {sltaeh codv of nilmo leOerif fiecesBarv • see Initnictjons) 

b Dcmestfc fourtdations that meet the sectior^ 4940(e) requirements in Part V, check ^ 

here ► 1^ 1 and enter 1% of Part I line 77b f 

c Atl other domestic foundations enter 2% of line 27b Exempt foreign organizabons enter 4% of J 

Part I, line 12, col (b) 

2 Tax under section 511 (domestic section 4947(a)(1) trusts .Hxj taxable foundattons only Others enter -0-) , . . 

3 Add lines 1 and 2 

1 

2, 041. 

2 


3 

2, 041 . 

4 Subtitle A (income) tax (domestic section 4947fa)(1) trusts and taxable foundations only Others enter -0-) 

4 

0. 

6 Tax based on investment income. Subtract line 4 from line 3 If zero or less, enter 'O- 


5 

2,041. 

6 Credits/Payments 

a 2010 estimated tax payments and 2009 overpayment credited to 2010. 
b ExemDt forcion oraanizations-tax withheld at source 

6a , 

8,076. 

7 

8, 076. 

6b 

0. 

c Tax oaid with apolication for extension of fime to file fForm 8B6B) 

6e 

0 . 

d Backuo withholdina erroneouslv withheld 

6d 


7 Total credits and payments Add lines 6a through 6d 

e Enter any penalty for underpayment of estimated tax Check here | ) if Form 2220 i 

9 Tax due. If the total of tines 5 and 6 is mole than line 7 enter amount owed 

s attached 

6 


► 

9 


1 0 Overpayment. If line 7 is more than the total of lines 5 and 8, enter the amount overps 

1 1 Enter the amount of tine 10 to be' Credited to 201 1 estimated lax ^ 

lid 1^ 

10 

6,035. 

6,0 35. RefuRcfed ► 

11 



la During the lax year, did the foundation attempt to influence ar>y national, slate, or local legislation or did it 
participate or intervene in any political campaign? 


Yes 

No 

1a 


X 

b Did It spend more than S100 during the year (either directly or indirectly) for political purposes (see page 19 
of the instructions for definition)? 

1b 


X 

If the answer is 'Ves' fo 1a or 1b, attach a latailed dascnptiort of the activities and copies of any malenals 
published or distributed by the foundation m connection with the activities 
c Did the foundation file Form 1120-POL for this year? 

1c 


X 

d Enter the amount (if any) of tax on political expenditures (section 4955) imposed dunng the year 
(1> On the (QunOalion I2> On foundation manaqers 

e Enter the reimbursement (if any) paid by the foundation during the year for political expenditure lax imposed 
on foundation mananer.s ► S 

2 Has the foundation enqaaed in anv activihes that have no: orovtouslv been reooded to the IRS? 

2 


X 

It 'Yes, ' affac/i a detailed description of the activities 

3 Has the foundation made any changes, not pteviously reported to the IRS. in its governing instrument, articles of 

incorporation, or bviaws. or other similar mslrvenents? If ‘Yes.‘ attach a conformad coov of tha chanaes 

3 


X 




X 

b If 'Yes.* has it filed a tax return on Form 990-7 for this vear? 

4^ 



S Was there a liouidation. termination, dissolution, or substantial contraction dunng thevear? 

6 


X 

It 'Yas, ' affach the statement required by General Instruction T. 

6 Are the requirements of section 506(e) (relating to sections 4941 through 4945) satisfied either 
• By language in the governing instrument, or 

« By slate legislalion that effectively amends the governing instrument so that no mandatory directions that 


X 

j 

7 Did the foundation have 81 least 65,000 in assuts at any timedunng the year? ff'Yes.'comp/ete Pert //. CO/ fc), end Part XV . . 
6a Enter the slates to which the foundation reports or with which it is registered (see page 19 of the 
insIrLCtions) ► *^S,VA, 

7 

X 


8h 

X 


b If the answer is 'Yes' to line 7, has the foundation lurnishcd a copy of Form 990-PF to the Attorney General 
(or desionate) of each state as reauired bv Genera! Instruction G’ H 'No ‘ attach exfdanation 

9 is the foundation claiming status as a private operating foundation within the meaning of section 4942(j)(3) or 
4942 (j)( 5) for calendar year 2010 or the taxable year beginning in 2010 (see instructions for Part XIV nn page 



X 

10 Old any persons become substanbai contributors during the tax year? If *Yes,* attach a schedule listing their 
names and addresses 

10 


X 


Form 990-PF (2010) 


JSA 

aei<40 I ooe 
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Form990-PP (2010) 


48-0935563 


1 1 

At any time during the year, did the foundation, directly or indirectly, own a controlled entity wilhin the 



X 

12 

Did the foundation acquire a direct or indirect interest in any apphcablo insurance contract before 



X 

13 

Did the foundation comply with the public inspection requrrenients for its annual returns and exemption appiication? 

1.1 

X 



WebsiJe address ► 

The books are m care of Telephone no. ► 

Locateda! 3 7TH STREET NORTH WICHITA, KS _ ZlP-*-4 

Seclion 4947(a)(1) nonexempS charitable trusts fitina Form 990-PF ffiHeuof Form 1041 - Check here ..... 
and enter the amount of tax-exempt interest received or accrued during the year 


(316) 828-9286_ 
.~6722 0 


■;iir 


16 At any time during calendar year 2010, did the foundation have an interest in or a signature or other authority 

over a bank, secunties, or other financial account in a foreign country^ 

See page 20 of the instructions for exceptions and fiNng requirements for Form TD F 90-22 1 If ’Yes," enter 
thename of the foreign country ► 

Statements Regarding Activities for Which Form 4720 May Be Required 


Yes 


Sno 


□ ycs 0No 


Yea |x I No 


File Form 4720 if any item Is checked in the "Yes” column, unless an exception applies. 

1 a During the year did the foundation (either directly or indrcctly) 

(1) Engage in the sale or exchange, or leasing of property vnth adisquatiTied person? , , . . 

(2) Borrow money from, lend money to, or otherwise extend credit to (or accept it from) a 

disqualified person? 

(3) Furnish goods, services, or facilities to (m accept them from) a disqualified persem? . . . 

(4) Pay compensation to, or pay or reimburse the expenses of, a disquatitied person? .... 

(5) Transfer any income or assets to a disqualified person (w make any of either available for 

the benefil or use of a disqualified person)? I I T'®* 

(6) Agree to pay money or property to a government official'? (Exception. Check 'No* if the 

foundation agreed to make a grant to or to employ the official for a period after 

termination of government service, if terminating within 90 days ) I | Yes No 

b If any answer is 'Yes* to 1a(1X6), did any of the acts fail to qualify under the exceptions described in Regulations 
aecticn 53 4941(d)-3 onn a current notice regarding disaster assistance (seepage 22 of the instructions)? • • - • • 

Organizations relying on a current notice regarding disaster assisUnce check here ^ I I 

c Did the foundation engage in a prior year in arty of the acts described in la, other than excepted acts, that 
were not corrected before the first day of the tax year beginning m 2010'? 

2 Taxes on failure to distribute income (section 4942) (does not apply for years the foundation was a private 
operating foundation defined in section 49420X3) or 49420){S)> 

a At the end of lax year 2010, did the foundation have any undistributed income (lines 6d and 

6e, Part XIII} for lax year(8) beginning before 2010? 

If 'Yes, ■ list the years ► 

b Are there any years listed in 2a for which the foundation is not applying the provisions of section 4942(a)(2) 
(relating to incorrect valuation of assets) to the year's undistributed income? 0^ applying section 4942(a)(2) to 

at! years listed, answer ’No’ and attach staiement - see page 22 of the mslructions > 

e If the provisions of section 4942(a)(2) are being applied to any of the years listed in 2a. list the years here 


38 Old the foundation held more than a 2% direct or indirect interest m any business enterpnse 

at any time dunng the year? I I liLJ No 

b If 'Yes,* did it have excess business holdings in 2010 as a result of (1) any purchase by the foundation or 
disqualified persons after May 26, 1969, (2) the lapse of the 5-year period (or longer period approved by the 
Commissioner under section 4g43(e)(7)) to dispose of holdings acquired by gift or bequest, or (3) the lapse of 
the 10-, 15-, or 20-year first phase holding penod? (Use Schedule C, Form 4720, to determine it the 

tavndaUan had excess business hofdings in 2010 } 

4 a Did the foundation invest during the year any amount m a manner that would jeopard^c its charitable purposes? 

b Did the foundation make any investment in a prior year (but after December 31. 1969) that could jeopardize its 
charitable purpose that had not been removed from leopardy before the first day of the lax year beginning in 2010? . 


Form 990-PF (2010) 


29145H K932 8/4/2011 


12:39:26 PM V 10-7.1 


85651 


447 
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Form 390-PF (2010) 

statements Regarding Activities for Whtch Fotm 4720 May Be Required (continued) 



5a During the year did the foundation pay or incur any amount to 

(1) Carry on propaganda, or otherwise attempt io inRuencelegistabon (secUon 4945(e))? 1 | Yes 

(2) Influence the outcome of any speciTic public election (see sectior) 4955). or to carry o 

directly or indirectly, any voter registration drive? 

{3) Provide a grant to an individual for travel, study, or other simitar purposes? , 

(4) Provide a grant to an organization other thary a chanlalde, etc , organizabon desonbed in 
section 509(a)(1). (2), or (3), or section 4940(d)(2)? (see page 22of the instructions), 

(5) Provide for any purpose other than religious, chanlabto, scienbfic, hferary, or educational 

purposes, or for the prevention of cruelty to children w anmals?, . . . , □ Yes 

b If any answer is '^es' to 5a(t)-(5). did any of the transactions fad to qualify under the exceptions described in 
Regulatior^s section 53 4945 or m a current notice regarding disaster assistance (see page 22 of the instructions)? . 

Organizations relying on a current notice regarding disaster assistance check here ►! 

e If the answer is "Yes' to question 5a(4). does the foundation claim exemotion from the tax 

because it maintained expenditure responsibiiih’ for the granl? , SEE ATTACHMENT 10 I X| yes [ 

If "Yes, ' attach the statement required by Regulations sechcn 53 4945-5(d). 

6a Old the foundation, during the year, receive any funds, directly or indirectly, to pay prwniums 

on a personal benefit contract? I | Yes | 

b Did the foundation, during the year, pay premiums, directly or mdireclly. on a personal benefit contract? 

If 'Yes' to 6b, file Form B970 

7 a At any time during the tax year, was the foundation a party lo a prohibited tax shelter transaction? .. □ Yes 
If "Yes," did the foundation receive any proceetls or have any net income attninitable to the transaction? , 


fSlalWni information About Officers, Directors, Trustees, Foundation Managers, Highly Paid Employees, 

and Contractors 

1 List all officers, directors, trustees, foundation man agers and their compens a tion (see page 22 of the in stf uctions). 


(a) Name and address 

(b) Title, and average 
hours per week 
revoied lo oosiiion 

Jc) Compensation 
(If not paid, enter 
■0-) 

(d) Cor^UiOutenstO 
employe® OenelH plans 
and deferred comoensalior) 

(e) Expense account, 
other allowances 

SEE ATTACHMENT n 


-0- 

-0- ; 

-0- 





















2 Compensation of five highest-paid employees (other than those included on line 1 - see page 23 of the instructions), 
if none, enter "NONE." 


(a) Nama and address si each employee paid more tnan S50,000 

(b) Tiilc. and average 
hours per week 
devoted lo position 

(c) Compeiisalicn 

(d) Contributions to 
employee benefti 
plans and deferred 
compensation 

(e) Expense account, 
other allowances 






NONE 


























Total number of other employees paid over S50.00Q 


Form 990-PF (2010) 
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Form 990-PF (2010) 48-0935563 Paqe 7 

IJ iH UJIll Information About Officers, Directors, TrtJStees, Foundation Managers, Highly Paid Employees, 
and Contractors (continued) 


3 Five hlqhest-paid independent contractors for professional services (see pac 

le 23 of the Instructions). If none, enter "NONE." 

(a) Name and address of each person paid more than $50,000 

(b}Type of service 

(e) Compensabon 




NONE 

















Total number of others receivtna over $50,000 for professional serwces ► ! 

NONE 


liSSEEl Summary of Direct Charitable Activities 


List the foundation's four largest direct charitable activities dunng the lax year Include relevant slalisiical information such as the number of 
orgamzaiions and other beneficiaries served, conferences convened, research papers produced, etc 

Expenses 

1 NONE 


2 


3 


4 



liffliM I Summary of Program-Related Investments (see page 24 of the instructions) 


Describe the two lereesl program-related investments made by the foundation dunng the tax year on bnes 1 end 2 

Amount 

1 NONE 




2 



All olher program-related investments See page 2<> of the instructions 

3 NONE 



Total. Add tines 1 throuoh 3 ► 


Form 99D-PF (2010) 


JSA 

oeHBi 1 000 

29145H K932 8/4/2011 12:39:26 PM V 10-7.1 85651 







449 


Form 9go-P F C IOIO) 48-0935563 Page 8 

^023' Minimum Investment Return (All domestic foundations must complete this part Foreign foundations, 

see page 24 of the instructions.) 


1 Fair market value of assets not used (or held for use) directly in carrying out charitable, etc., 
purposes; 

a Average monthiv fair market value of secunties 

la 

2 , 918 , 459 . 

b Averaoo of monthiv cash balances 

1b 

3 , 834 , 150 . 

c Fair market value of ail other assets (see paae 25 of the insfnicbons) 

1 c 

0 . 

d TotaS (add lines 1a. b. and ci 

Id 

6 , 752 , 609 . 

e Reduction claimed for blockage or other factors reported on lines la and 

1c {attach detailed explanation) i 1e ! 

2 

0 . 

2 Acquisition indebtedness applicable to line 1 assets 

3 Subtract line 2 from line Id i 

3 

6 , 752 , 609 . 

4 Cash deemed held for charitable activities. Enter 1 1^2% of line 3 (for greater amount, see page 25 of 
the instructions) 

4 ^ 

101 , 289 . 

5 Net value of noncharitable-use assets. Subtract tine 4 from line 3. Enter here and on Part V, line 4 

6 Minimum Investment return. Enter 5% of line 5 

5 

6 , 651 , 320 . 

6 

332 , 566 . 


EZBET Distributable Amount (see page 25 of the instructions) (Section 4942(j)(3) and 0)(5) private operating 
foundations and certain foreign organizations check here ► [ and do not complete this part.) 


1 Minimum investment return from Part X. line 6 

2a Tax on mvestment income for 2010 from Part VI, tme 5 I 2a | 2,041. 

1 ' 

332, 566. 

2c ' 

2, 041. 

b Income tax for 2010. (This does not include the tax from Part Vi ) 1 2b } 

c Add Imes 2a and 2b 

3 Distributable amount before adfustments. Subtract line 2c from line 1 

3 

330, 525. 

4 Recoveries of amounts treated as qualifying distnbutions 

4 


5 Add lines 3 and 4 

5 

330,525. 

6 Deduction from distributable amount (see paae 25 of the instructions) 

6 


7 Distributable amount as adjusted. Subtract line 6 from tine 5. Enter here and on Part XIII, 

7 

330,525. 


I3BBH Qualifying Distributions (see page 25 of the instructions) 


1 Amounts paid (including administrative expenses) to accomplish chantable, etc., purposes, 

a Expenses, contributions, oifts. etc. • total from Part 1. column (d). line 26 

1 3 

1, 975, 893. 

b Prooram-reiated investments - total from Part IX-B 

1b 

0. 

2 Amounts paid to acquire assets used (or held for use) directly in carrying out charitable, etc . 

purposes 

2 

0. 

3 Amounts set aside for specific charitable projects that satisfy the: 

a Suitsbilitv lest fonor IRS aooraval reouired) 

3a 

0. 

b Cash distnbution test (attach the required schedule) 

3b 1 

0. 

4 OiiaUfYing diRtrlbuHons. Add lines 1a throuah 3b Enter here and on Pari V. line 6. ar>d Part Xlli. line 4 

4 

1, 975,893. 

5 Foundations that qualify under section 4940(e) for the reduced rate of lax on net investment income. 

Enter 1% of Part I. line 27b (see oaoe 26 of the instructions) 

5 

2,041. 

6 Adjusted Qualifvlna distilbulione. Subtract line 5 from line 4 

_U 

1, 973, 852 . 


Note: The amount on tine 6 will be used m Part V, column (b). in subsequent years when calculating whether the foundation 
qualifies for the section 4940(e) reduction of tax in those years 


For/n 990-PF (2010) 


29145H K932 8/4/2011 


12:39:26 PM 


10-7 


85651 
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Form 990-Pf (2010) 48-0935563 Page 9 


Undistributed income (see page 26 of the instructions) 

1 Dislribulablc amount for 2010 from Part XI. 

line 7 

|a) 

Corpus 

(b) 

Years prior to 2009 

(c) 

2009 

(d) 

2010 




330, 525 . 

2 Unflistntmted income, if an 

a Enter amount for 2009 o 

b Total for onor vcars 20 

, as of tne end of 2010 





8 20 0"^ 20 06 





3 Exce&s distributions car 

a From 2005 

b From 2006 

e From 2007 

d From 2008 

e From 2009 

yover, if any, to 2010- 
2, 373,221. 

13,296,915. 




3, 384, 774. 

3, 348, 840. 

1, 896, 993. 

2, 293, 087 . 

f Total of Itnea 3a through 
4 Qualifying distributions 
line 4 ► $ 

p 

or 2010 from Pari Xlt, 
1, 975,893. 





a Applied to 2009, but not more than line 2a 

b Applied to undistributed incc 
icquiied ■ see page 26 of the 

e Treated as distributions 
required see page 26 o 

d Applied to 2010 distnbul 

e Remaining amount disiri 

me of prior years (Election 
mslruclions) 





out of corpus (Election 
the tnstruclionsj .... 
able amount 








330, 525. 

uted out of corpus 

1, 645,368. 




6 Excess distributions carryover applied to 2010 
(if an amount appears in column (d), the same 
amounf must te shown in column (a) ) 

6 Enter the net total of each cotunrin as 
indicated below: 

a Corpus. Add lines 3f. 4c, and 4c Subtract line 5 

b Pnor years* undistributed income Subtract 
line 4b from line 2b 





14, 942, 203. 








c Enter the amount of pr 
income for which a nolic 
issued, or on which the 
been previously assessed 

d Subtract line 6c fro 
amount • see page 27 of 

or years' undistributed 
of deficiency has been 
ection 4942(a) tax has 





T) line 6b Taxable 
he instnjcUons 





e Undistributed income for 2009 Subtract line 
4a from tine 2a Taxable amount - see page 





f Undistributed income for 2010 Subtract lines 
4d and 5 from line 1. This amount must be 
distributed in 201 1 





7 Amounts treated as distributions out of corpus 
to satisfy requirements imposed by section 
170(b)(1)(F) or 4942(g)(3) (see page 27 of the 





6 Excess distributions carryover from 200S not 
applied on line 5 or line 7 (see page 27 of the 

2, 373,221. 




9 Excess distributions carryover to 2011. 

12, 569,062. 




10 Analysis of line 9 
a Excess from 2006 

b Excess from 2007 . . , 
e Excess from 2008 . . . 
d Excess from 2009 . . 
e Excess from 2010 . . . 

3, 384, 774 . 





3, 348, 840. 

1, 896,993. 

2, 293,087. 

1, 645, 368. 


Form 390-PF ( 2010 ) 


JSA 

0E14B0 1 000 


29145H K932 8/4/2011 


12:39:26 PM V 10-7.1 


85651 
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Form !)90-PF (2010) 48-0935563 Page 10 

IZSK Private Operating Foundations (see page 27 of the instructions and Part Vll-A, question 9) NOT APPLI cabl e 


la if trie foundation has received a ruling or determination tetter that it is a private operating 

foundation, and the ruling IS effective for 2010, enter thedale of the rulmg P’1 

b Chech box to indicate whether the foundation is a private operabng foundabon described m section j ] 4942(j)(3)or j j 4942(iK5) 


2 a (inter ihe lesser of Ihe ad- 
justed net income from Pari 

1 or the minimum investment 
return Item Part X for each 
vear listed 

Tax year 

[ Prior 3 years 

{e) Tout 

|a)2010 

(b>2009 

{c)2008 

(d}2007 






b fi5%oflin8 2a 

C CSualtfying dRlntwIions ftom Pan 

t9«d directly for acirre conduct 











j 





directiy lor active conduct of 
oenipl ac(M!m SuOliscI Ime 
:d from lino 2 c 

i 





{.Ilefnalivetes! reted upon 

i1) value of all oesol* . . . 
(2) value of ssela qualifying 
undei section 

1 










b "EnooviTTienr ailetnawo t«l- 
cnler 2/3 of minimum imesl- 

meni leturn shewn m Part X, 
lineG toieacnyesMsied 

c -suppa.r»lt»matwelml- enter 

(1) Tout support other than 

(ffiterest, dMCends, lenu. 
paymenis on seeurlws 
loans [seciun SinaXS)). 
01 royolMs) 

(2) Support Ppm general 

tuempl organiiaiiens e 
prevded m section 4942 
















(3) laignt amouni or sup- 
port from an exempt 






(4) Sross invesiment iiKome . 







SupDletnerttarv information fComplete this part only if the foundation had $5,000 or more In assets 
at any time during the year • see page 28 of the instructions.) 


1 

a 

Information Regarding Foundation Managers: 

(.hst any managers of the foundation who have contributed more than 2% of the total contributions received by the foundation 
before the ciose of any tax year (but only if they have contributed more than $5,000), (See section 507(d)(2) ) 

NONE 

b 

List any managers of the foundation who own 10% or more of the stock of a corporation (or an equaiiy large portion of the 
ownership of a partnership or other entity) of which the foundation has a 10% or greater interest. 

NONE 

2 

information Regarding Contribution, Grant. Gift, Lean, Scholarship, etc., Programs: 

Check here ►! 1 if the foundation only makes contributions to preselected charitable organizations and does not accept 

unsolicited requests for funds, if the foundation makes gifts, grants, etc (see page 26 of the instructions) to individuals or 
organizations under other conditions, complete items 23. b, c. and d. 

a 

The name, address, and telephone number of the person to whom applications should be addressed 

ATTACHMENT 6 

b 

The form in which applications should be submitted and information and matenals they should include; 

ATTACHMENT 7 

c 

Any submission deadlines; 

NONE 

d 

Any restrictions or limitations on awards, such as by geographical areas, charitable fields, kinds of institutions, or other 
factors' 

ATTACHMENT 8 



29145H K932 8/4/2011 


12:39:26 PM V 10-7.1 


85651 


Form 990-PF {2010} 
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Form 99Q-PF (2010) 48-0935563 page 11 

i3jfnrW[ Supplementary Information (continued^ ^ ^ 


3 Grants and Contributions Paid During the Year or Approved for Future Payment 


Recipient 

if fect(Meni ssmndMAid,- 

Poufltfttun 

Purpose of granl or 

Amount 

Name and address (home or business) 

>Ry (Quncfation manigtt 

ree^Menl 

contnbudon 

a Paid dun'ng the year 

SEE ATTACHMENT 12 

1 



2, 069,615 . 




► 3a 

2, 069, 615. 

b Approved for future payment 





Total 



► 3b 

NOME 


Form 990'PF <2010) 


JSA 

061491 


1 000 

29145H K932 8/4/2011 


12:39:26 PM V 10-7.1 


85651 
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Form 990-PF (2010) 48-0935563 Page 12 

laaEnsT Analysis of Income-Producmg Activities 


Enter gross amounts unless otherwise indicated 

1 Program service revenue; 

1 Unrelated busmess mcorra 

Excluded b' 

/ section 512, 513. or 514 

(e) 

Related or exempt 
function income 
(See page 28 of 
the instructions ) 

(a) 

Birjlrms code 

(b) 

Amount 

(c» 

Eutuson cede 

|4> 

Amount 






b 






c 






d 






e 






f 






g Fees and contracis (tom government agencies 

2 Membership dues and assessments 











3 in leresl on savings and temporary cash investments 

4 Dividends and interest from securities 

6 Net rental income or (loss) from real estate 

a Debt-financed orooertv 



14 

78. 




14 

159, 624 












b Not debt-financed orooertv 






S Net rental income or (toss) from picfsorai property . 

7 Olher investment income 











0 Gain or (loss) from sales of assets olher than inventory 



18 

68,860. 


9 Net income or (loss) from special events . , . 

10 Gross profit or (toss) from sates of inventory . . 

11 niher revenup. a 
















b 






e 






d 






e 






12 Subtotal Add columns (b), (d), and (e) .... 




228,562. 



13 Total. Add line 12. columns (b), <d), and (e). 13 228,562. 

(See worksheet in line 13 inslruclions on page 29 to venfy calculations ) 



^ Relationship of Activities to the Accomplishment of Exempt Purposes 

Line No. 

Explain below how each activity for which income is reported in column (e) of Part XVi-A contributed importantly to the 
accomplishment of the foundation's exempt purposes (other than by providing funds for such purposes) (See page 29 of the 
instructions.) 


NOT APPLICABLE 
















































Form 990-PF (2010) 

JSA 

0E149J 1 000 

29145H K932 G/4/2011 12:39:26 PM V 10-7.1 85651 
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Form 990-PF (2010) 48-0935563 page 13 

ISjfHBBll information Regarding Transfers To and Transactions and Refationships With Noncharitable 


Exempt Organizations 


Did ihe organization directly or indirectly engage m any of the following with any other organization described 
in section 501(c) of the Code (other than section 501(cX3) orgamzotons) or in section 527, relating to political 
organizations'? 

Transfers from the reporting foundation to a nonchanlaUe exempt orgamzabon of 

(1) Casfi . ....... 


Yes 

No 


X 

(25 Other assets 

1a{2) 


X 

Other transactions 

{15 Sales of assets to a noncharitable exemnt oraamxaimn 



X 

12) Purchases of assets from a nonchantable exemot oroartrahnn 

Ibili 


X 

131 Rental of facilities, eauioment. or other assets 

1bf3) 


X 

(45 Reimbursement arranoements 



X 




X 

(65 Performance of services or membershio orfundraisinosobatabons 



X 

Sharlno of facilities, eauioment mailino lists other assi^ w nad emolovees 



X 


d If the answer io any of the above is 'Yes.* complete the foHowing schedule Column (b) should always show the fair market 
value of the goods, other assets, or services given by the reporting foundation If the foundation received less than fair market 
value in any transaction or sharing arrangement, show m column (d) the value of the goods, other assets, or services received 


(s) tine no 

(b) Amount mvoh-efl 

(c) Name of nonc^antabte exempt orgarnzatKvi 

(d) Oesofiption of tiansfers, iransaclions. and shanng affangemenis 


N/A 


N/A 






























































2a Is the foundation directly or indirectly affiliated with, or related to. one or more tax-exempt organizations 

described in section 501<c) of the Code (other than section 501{c){3))oftn section 527? I I Yes No 

b If "Yes,* complete tho foliowtno schedule 


(a) Name of organization 

Type of organization 

(c) Description of ralation^ip 
















Sign 

Here 

1 Uncer penalties of peovry. i declare inai I have examined itvs return, including accompanying schedules and statements, and Io the best of my knowledge and 

1 belief, It IS true, correct, and complete Oeclaration of preparer (other than laxpayei or nduciary) is based on all mformalion of which preparer na$ any knowledge 

1 //'/V-// k 7~re9 

i ' Signalure of officer or irusiee Date ^ title 

Paid , 

Preparer' 
Use Only 

Pnnl/Type preparer’s name 

h/kAfj/ /.(Udtii *: 

, Preparer's Date 

Check 1 if 
self-employed 

PTIN 

P00051392 

Firm'sname ► BKD, LLP 

Firm's eiN ►44-0160260 

Firm's address ► 1551 N WATERFRONT PKWY, STE 300 

WICHITA, KS 67206-6601 

Phoneno 316-265-2811 


Form 990-PF (2010) 


JSA 

MM 1 000 


29145H K932 8/4/2011 


12:39:26 PM V 10-7.1 


85651 
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Form 6868 (Rev 1-2011) Page 2 

* if you are filing for an Additional (Not Autoniatic) 3-Montt> Extension, complete only Part )l and check this box ► i X j 


Not©. Only complete Part li if you have already been granted an automatic 3-mofith ertension on a previously filed Form 8868. 


• if you are filing for an Automatic 3-IVIonth Extension, complete only Part I { on page 1). 

Additionat (Not Automatic) 3-Month Extension ofTime. Only file the original (no copies neededT 


Type or 

Name of exempt organization 

Employer identificatiort number 

print 

CLAUDE R. LAMBE CHARITABLE FOUNDATION 

48-0935563 


Number, street, and room or suite no, if a P 0 brot. see mslrurAwts 


e«endod 

P.O. BOX 2256 


rimg your 
return See 
instfuctons 

City, town or post oftice, state, and ZIP code For a foreign adttoess, see mslructions 

WICHITA, KS 67201-2256 


Enter the Return code for the return that this applKiation is for {file a separate application for each return) 


[Hri 


Application 

Is For 

Return 

Code 

Application 

Is For 

Return 

Code 

Fonri 990 

01 



Form 990-BL 

02 

Form 1041-A 

08 

Form 990-EZ 

03 

Form 4720 

09 

Form 990-PF 

04 

Form 5227 

10 

Fonri 990-T (sec 401 (a) or 408(a) trust) 

05 

Form 6069 

11 

Form 990'T (trust other than above) 

06 

Form 8870 

12 


STOPI Do not complete Part H if you were not already granted an automatic 3-month extension on a previously filed Form 8868. 


• The books are in the care of ► HEATHF^R LOVE 

Telephone No ► 316 928 -9286 FAX No ► 

• If the organization does not have an off ce or place of business »n the United States, check this box ► I I 

• if this IS for a Group Return, enter the organizati on’s four digit Group Exemption Number (GEN) Ifthisis 

for the whole group, check this box ...... ► ! ! If it is for part of the group, check this box ► I { and attach a 

list with the names and EINs of all members the extension is for 

4 t request an additional S-month extension of lime until 11/15 , 20 11 

5 For calendar year , or other tax year beginning . 2 0 , and ending_^ 12/31 . 20 10 

6 If the tax year entered m line 5 is for less than 12 montfis. check reason CZ] Initial return I I Final return 
I 1 Change in accounting penod 

7 State in detail why you need the extension 

ADDITIONAL TIME IS REQUIRED TO ACCUMULATE THE INFORMATION NECESSARY TO 

FILE A COMPLETE AND ACCURATE RETURN. 


6a 

If Ihis application is for Form 990-BL, 990-PF. 990-T, 4720. or 6069. enter the tentative tax, loss any 
nonrefundable credits See instaiciions 

8a 

$ 

0. 

b 

If this application is for Form 990-PF, 990-T. 4720. or 6069. enter any refundable credits and 
estimated tax payments made Include any pnor year overpayment allowed as a credit and any 
amount paid previously with Form 6868 I 

1 

8b 

$ 

0. 

c 

Balance Due. Subtract line 8b from line 8a Include your payment with this form, if required, by using EFTPS 
(Electronic Federal Tax Payment System) See instructions 

8c, 

i 

0. 


Signature and Verification 


Under cwnalMs o( |>«f|ury. I dedarB that l nava aKanvned tint lonn. indudin© accompanying schedules and slatemcnis. and is Ihe best si my knemtedga and betiel, 
It IS tivii, esrrecl. and complete, and mat t am authDnzed to prepare this fomi 


SipnatL-re ^ 


Tide ► Date ► 

Form 9868 (Rev 1-2011) 


0FeO55 3 000 


29145H K932 


8/9/2011 


10:37:43 AM 


10-7.2 


85651 



CLAUDE R. LAMBE CHARITABLE FOUNDATION 48-0935563 
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48-0935563 
^TACHMENT 3 


DESCRIPTION 
FEDERAL EXCISE TAX 

TOTALS 


REVENUE 

AND 

EXPENSES 
PER BOOKS 

2,041. 

~ ~ 2,01X7 


CLAUDE R. LAMBE CHARITABLE FOUNDATION 


FORM 990PF, PART I - TAXES 


29145H K932 8/4/2011 


12:39:26 PM V 10-7.1 


85651 


ATTACHMENT 3 



CLAUDE R. LAMBE CHARITABLE FOUNDATION 48-0935563 
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CLAUDE R. LAMBE CHARITABLE FOUNDATION 48-0935563 
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CLAODE R. LAMBE charitable foundation 48-0935563 


ATTACHMENT 6 


990PF, PART XV - NAME, ADDRESS AND PHONE FOR APPLICATIONS 


GRANT ADMINISTRATOR 

1515 N. COURTHOUSE RD., SUITE 200 

ARLINGTON, VA 22201 

703-875-1600 


29145H K932 8/4/2011 


12:39:26 PM V 10-7.1 


85651 


ATTACHMENT 6 
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C'LAODE R. LAMBE charitable foundation 48-0935563 


ATTACHMENT 7 


990PF, PART XV - FORM AND CONTENTS OF SUBMITTED APPLICATIONS 


LETTER EXPLAINING PROJECT AND AMOUNT REQUESTED, PLUS A COPY OF THE IRS 
DETERMINATION LETTER SHOWING EXEMPTION. 


29145H K932 


8/4/2011 


12:39:26 PM V 10-7.1 


85651 


ATTACHMENT 7 
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C'LAU'DE R. LAMBE CHARITABLE FOUNDATION 48-0935563 


ATTACHMENT 8 


990PF, PART XV - RESTRICTIONS OR LIMITATIONS ON AWARDS 


GRANTS ARE GENERALLY RESTRICTED TO PUBLIC CHARITY ORGANIZATIONS AS 
DEFINED IN SECTION 501(C)(3) OF THE INTERNAL REVENUE CODE. THE 
FOUNDATION DOES NOT MAKE GRiU^TS TO INDIVIDUALS OR FOR-PROFIT 
CORPORATIONS. 


29145H K932 8/4/2011 


12:39:25 PM V 10-7.1 


85651 


ATTACHMENT 8 
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CLAUDE R. LAMBE CHARITABLE FOUNDATION 
EIN 

SCHEDULE OF INFORMATION FOR 2010 form 990-PF 


Part IV Capital Gains and Losses for Tax on Investment Income ATTACHMENT 9 

(a) List and descnbelhekind{s) of property sow {eg., (b) How acquired {c) 

real estate, 2-stofybnck warehouse. P- Purchase Date acquired (d) Date sold 

or common stock. 200 shs MLCCo) D - Donation (mo , day, yr ) (mo , day, yr ) 


ha Zazove Assocrates, LLC Bond Fund - Sale of Bonds I P I 7/6/0&-4/27/10 11/4/10-12/17/10 




3 


Net short-term capital gam or (loss) as defined m sections 1222(5) and (6) 

If gam, also enter in Part (. fine 8, column (c) (see pages 1 1 and 16 of the 

instructions) If (loss), enier-0* in Pari l. line 8 3 
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CLAUDE R. LAM BE CHARITABLE FOUNDATION 
EIN 48-0935563 

ATTACHMENT TO FORM 990-PF TO REPORT 
EXPENDITURE RESPONSIBILITY GRANT 
For the Year Ended 12/31/10 



Pursuant to IRC Regulation section 53.4945-5(d)(2), the CLAUDE R. LAMBE CHARITABLE FOUNDATION 
provides the following information 


(i) Name & Address Alien-Lambe House Foundation 
of Grantee 255 N Roosevelt 

Wichita. KS 67208 

(li) Date and Amount March 2, 2010 $123,065 

of Grants; 

(ill) Purpose of Grants General program operattng support tor the Alien-Lambe House f-oundatton, an educational 

foundation which operates a museum and study center in a house located in Wichita, Kansas, 
designed by Frank Uoyd Wright in 1915. The house museum is open to the general public. The 
program of the Foundation includes restoration and conservation of the house, gardens, and its 
interiors, with furnishings to showcase the ’’Praine Style" designs of Frank Lloyd Wright, and to 
maintain a library archive Jrtudy center for the study of Frank Lloyd Wright and other interrelated 
areas of design. 


{iv) Amounts expended Reports received from the Alien-Lambe House Foundation show the following expenditures; 

$103,281 total funds were spent from grant for operating support of the museum. 

The remaining $19,784 was designated for major repairs to be paid in 2011. 


(v) Diversions To the knowledge of this grantor foundation, no funds have been diverted to any 

activity other than the activity for which the grant was originally made 

(vi) Date of Reports; On March 9. 2011, the Alien-Lambe House Foundation submitted a full and complete 

report of its expenditures of the March 2, 2010 operating support grant. 

(v() Verification, The grantor has no reason to doubt the accuracy or reliability of the report from 

the grantee: therefore, no independent verification of the reports were made. 
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CLAUDE R. LAMBE CHARITABLE FOUNDATION 
EIN 48'«935563 

SCHEDULE OF INFORMATION FOR 2010 FORM 990 PF 


PART VIII, Line 1 - Officers, DIrectors.Trustees, Managers, Etc. 


ATTACHMENT 11 



(b) Title, and average 
hours per week 


(d) Contributions 
to employee 

(e) Expense 
account, other 

(al Name and Address 

devoted to oosition 

fcl Comoensatton 

benefit olans 

allowances 

Richard H Fink 

1515 N Courthouse Rd, Surte 200 
Arlington, VA 22201 

President / Director 

1 hour per week 

0 

0 

0 

Logan Moore 

1515 N Courthouse Rd. Surte 200 
Arlington. VA 22201 

Secretary 

1 hour per week average 

0 

0 

0 

Vonda Holliman 

PO Box 2256 

Wichita. KS 67201 

Treasurer 

1 hour per week average 

0 

0 

0 

Charles G Koch 

PO 80x2256 

Wichrla. KS 67201 

Directs 

Less than 1 hour per week 

0 

0 

0 

Elizabeth 8 Koch 

P 0 Box 2256 

Wichita. KS 67201 

Director 

Less than 1 hour per week 

0 

0 

0 

Elizabeth R Koch 

PO Box 2256 

Wichrta. KS 67201 

Director 

Less than 1 hour per week 

0 

0 

0 

Charles C. Koch 

PO Box 2256 

Wichrta. KS 67201 

Director 

Less than 1 hour per week 

0 

0 

0 


TOTAL 


0 


0 


0 
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CLAUDE R. LAMBE CHARiTABLE FOUNDATION 
EiN 48-0935563 

SCHEDULE OF INFORMATION FOR 2010 FORM 990 PF 


Part XV, Line 3a& b * Grants and Contributions Paid During the Year or Approved for Future Payment ATTACHMENT 12 


Recip;enl 

If iratWft IS nSvtouH 

Vbw try Klaunintip to 

any foindatton rparag^r 

FtxKidation 
status of 
reapient 

Purpose of grant 

Of contribution 


Amount 

Name and address (home or business) 

or <^U(toaic»n)pMof 





a Paid dunnq the year 






Aiien-Lambe House Foundation 

Wichita, KS 


Private 

General Operating Support 

$ 

123.065 

Amencan Council for Capital Formation, 

Center for Policy Research 

Washington, DC 


Public 

General Operating Support 


50.000 

Amencan Legislative Exchange Council 
Washington, OC 


Public 

Educational Programs 


100,000 

Americans for Prosperity Foundation 
Washington, OC 


Public 

General Operating Support 


150,000 

Ayn Rand institute 

Irvine. CA 


Public 

Educational Programs 


25,000 

Cato institute 

Washington, OC 


Pubfic 

General Operating Support 


7,350 

Center for Independent Thought 

New YorV, NY 


Public 

Educational Programs 


40,000 

Competitive Enterpnse institute 

Washington. OC 


Public 

General Operating Support 


9,200 

Council for National Policy 

Washington, DC 


Public 

General Operating Support 


25,000 

Federalist Society 

Washington. DC 


Public 

Educational Programs 

General Operating Support 


85.000 

150,000 

Free Congress Foundation 

Ahsxandna, VA 


Public 

General Operating Support 


10,000 

The Heritage Foundation 

Washington, OC 


Public 

Educational Programs 


500,000 

tniJependent Women’s Forum 

Washington. DC 


Public 

Educational Programs 


350,000 

Manhattan Institute for Policy Research 

Nev/ York. NY 


Public 

Educational Programs 


200,000 

National Center for Policy Analysis 

Dallas, TX 


Public 

General Operating Support 


25,000 

Tax Foundation 

Washington. DC 


Public 

Educational Programs 


20,000 

Texas Public Policy Foundation 

Austin, TX 


Public 

General Operating Support 


50,000 

Washington l egal Foundation 

Washington. DC 


Public 

General Operating Support 


150.000 

TOTAL GRANTS PAID TO ORGANIZATIONS 



$ 

2.0S9.615 


Page l of 1 
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Claude R. Lambe Charitable Foundation 
Return of Private Foundation 
December 31, 2011 


ibiic • 



CPAs & Advisors 
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.990-PF 


Inlemal Re^^ue SefNice 


EXTENSII 

Return of Private Foundation 


I GRANTED 


Section 4947(a)(1) Nonexempt Charitable Trust 
Treated as a Private Foundation 

Note. The foundatlcxt may be able to ur.e a c(»YOf this return to satisfy stale reporting regufremenls. 


1)11 


For calen da r yea r 2011 or tax y ea r beginnir^ 

Name of foundation 

CLAUDK R. LAMBE CHARITABLE FQUMDATIQN 


, 2011, and ending 


I Employer identiticat 
48-0935563 


Numloer and street {or p.o. t 


P.O. BOX 2256 


B Telephone number (see instaicljons) 

(316) 328-8286 


City Of town, state, and ZIP code 


WICHITA, KS 67201-2256 


G Check ail that apply: 


Initial return 


Initial return of a former public chanty 



Final return 


Amended return 



Address change 

_ 

Name chanoe 


H Check type of organization: ) ^ | Section 501( c)(3) 
I I Section 4947f a)(1) nonexempi charitable trust i i 


Fair market value of all assets at end 
of year (from Part //, col. (c). line 
16) ► $ 4,331,707 . 


D 1. Foreign nr 
2. Foreign oi 


. 


exempt private foundation 
Other taxable private foundation 


[j Accountirwi method: ! [ Cash j X| Accrual 

[ ] Orher (specif/) 

(Part I, column (d) must he on cash basis.) 


under setfon 5D'(6)l'<)(A), check hr 
under 5ec'iHi507<bi(i)(B), check here . | j 


I^WH Analysis of Revenue and Expenses (Tbs 
total of airiitKjnts in columns (b), (c), and (d) 
may not necessarily equal the amounts in 
cdumn la) isee instructions).) 

(a) Revenue and 
e.xperises per 
boc-Ks 

(b) Net investment 
income 

(c) Adjusted net 
incorne 

(d) Disbursements 
for charitable 
purposes 
fcash basis onM 

Revenue 

1 CcnuiBui.ohs. oWs. granis, eic , r«r.avst] (aiiach schedule) . 

„ . w I x! if the foundation is not requifM to 









3 Interest on savings and tempofary cash investments 

4 Dividends and interest from securities .... 

154 

1.54. 



71,670 

71,670. 












6 a Net gain or (toss) from sale of assets not on lit>e 10 
b Gross sales finr.e for aH .1,234,003. 

77,445 








7 Capital gain net Income (from Part IV. line 2} . 

8 Net shofMerm capital gain 


77,445. 











10 a Gross sales less returns 1 










c Gross profit Of (loss) (attach schedule) .... 





2, 134 . 

20 . 




151,403. 

149,289. 



Operating and Administrative Expenses 

13 Compensation ot olficers, directors, trustees, etc. , , 

cJ 



















24,657. 

319. 


22,706 

c Other professional fees (attach schedoie) . * . 

38,818. 

38,818. 








2,203. 




19 Depreciation (attach schedule) and depletion, 

20 Occupancy 









600. 



800 







1,540. 



1,540 

24 Total operating and administrative expenses. 

68,018. 

39,137. 


25,046 

25 Contributions, gifts, grants paid 

1,179,180. 



1,179, ICO . 

1,247,158. 

39,137. 

C 

1,204,226. 


27 Subtract line 26 from line 12: 

a Siccss of revenue av«r expenses BRd dlsbursenienls . , 

b Net investment Income (it negative, enter -0-) 
c Adjusted net income hf neaative. enter -0->. . 

-1,095,795. 





110, 152. 








For Paperwork Reduction Act Notico, see instructions. 

K9.32 ll/S/2012 9:24: 


*ATCH 2 jSa ** ATCH 3 Form 990-PF {201 i) 
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CI-AODE R . LAMBE CHARITABLE FOUNDATION 


48-0935563 


Form £150- PF (2011) 


(a) List and describe the kin<l(s) of property sold (e.g., re^ estate, 

2-storv brick warehouse; or cwnmon stock. 2(K) shs. MLC Co.) 

P.F^jmhas9 

(c) Date 
acquired 
(mo., day, yr.) 

(d) Date sold 
(mo., day, yr.) 

la SEE PART IV SCHEDULE 




b 









d 





— 




(e) Gross sales price 

(f) Depredation allowed 
(or allowable} 

{g} Cost or other basis 
plus expense of sale 

(h)Gain or (loss) 

(e) plus (f) minus (g) 





b 








d 




e 




Comolete only for assets 

showina oain in column fh) and owned bv the fwindation on 12/31/69 

(i) Gams (Col. (h) gain minus 
col. (k), but not less than -O) or 
ijKses (from col. (h)) 

(i) as of 12/31/69 

(j) Adjusted basis 
as of 12.'31/69 

(k) Excess of cd. (0 
over col. 0). 'f any 

3 




















r If gain, also enter in Part 1, line 7 i 

2 Capita! gain net incoms or (net capital toss) | „ ,, 055 ), enter 4)- in Part 1, line 7 ) 

2 

77,445. 

3 Net short-term capital gain or (loss) as defined in sectioris 1222(5) and (6); 

If gain, also enter in Part !, tine 8. column (c) (see instructions). If (loss), enter -0- in 1 
Part 1, line 8 . -* 

3 

0 


{For optional use by domestic private foundations subject to the section 4940(a) tax on net investment income.) 


If section 4940(d)(2) applies, leave this part blank. 

Was the foundation liable for the section 4942 tax on the distributable amount of any year in the base period? HZ! Yes [x] No 


If "Yes," the foundation does not qualify under section 4940(e). Do not complete this part. 


1 Fnter the aDorooriate amount in each colurrin for each year; see the instructions before makins; 

any entries. 

(a) 

Sasepariocl years 

Catennar vsar (or tax yaar beBlnrmg in) 

(b) 

Adjusted quelltying d.'st.-ICutions 

<cj 

Net value of noncha.’rtaMe-usc assets 

Id) 

Distribution ratio 
(col. (b) divided by col, (c)) 

2010 

1, . 973, 552. 

6,651,320 . 

0.296761 

2009 

2,730/340. 

5,782,857. 

0 . 310872 

2008 j 

2,456,244 . 

11,492,427. 

0.213727 

2007 

4,085,383. 

15,540,497. 

0 . 262918 

2006 ! 

4,231,735. 

17,229,773. 

0,245606 

2 Total of line 1, column (d; 

3 Average distribution ratio 


2 

1.329884 

for the 5-year base period - divide the total on line 2 by S, or by the . 
dation has been in existence if less than 5 years 

3 

0.265977 


4 

5,068,581. 

5 Multiply line 4 by line 3 

6 Enter 1% of net investme 



5 

1,348,126. 

nt incomR /1% of Part 1. line 27bl 

6 

1,102 . 


T ! 

1,349,228 . 

8 Enter qualifying distributions from Part XII. line 4 , 

8 

1 ,204,226. 


If line 8 is equal to or greater than line 7, check the bcx in Part line 1b. and complete that part using a 1% tax rate. See the 
Part V! instructions, 


29145H K932 11/8/2012 9:24:44 PM V 11-6. i 


85651 


Form 990-PF (2011) 
PAGE 4 



472 


Form 990-PF (2011) CLAtms R. LAMBS CHARITABLE FOUNDATION 48-0935563 Page 4 


|3^|fl|j] 3 Excise Tax Based on Investment Income (Section 4940(a), 4940(b), 4940{e), or 4948 - see instructions) 


1a Exempt operating foundations described in section 4940(4X2). check here ^ ( I and entw “NfA“ ontine 1. . . . 

Date of rulinn or dctemiination letter: fattach coDv of letter if necessary - see instructions) 

b Domestic foundations that meet the section 4940(e} requirements in V. check > 

here ►[ 1 and enter 1% of Part 1, line 27b j 

c All other domestic foundations enter 2% of fine 27b. Exempt foreign oipanizations enter 4% of J 
Part i, iine 12, col. (b). 

2 Tax under section 51 1 (domestic section 4947(a)(1) trusts andtaxable foundations only. Others enter -0-) . . . 

3 Add lines 1 and 2 

1 

2,203 . 

2 


.3 

2,203. 

4 Subtitle A (income) tax (domestic section 4947(a)f1) trusts and taiobiefoundatians only. Others enter -0-) 

4 

0 

5 Tax based on investment income. Subtract iine 4 from Bne 3. if zero or less, enter -0- 


S 

2,203 , 

6 Credits/Payments: 

a 2011 estimated tax payments and 2010 overpayment credited to 2011 , 

b Cxemot foreian oraanizations - tax withheld at source 

8a 

6, 035 . 


6,035. 

fib 


c Tax paid with application for extension of time to file (Form 6868) 

fic 


d Backun withhoidino erroneousiv withheld 

fid 



8 Enter any penalty for underpayment of estimated tax. Check here 1 | if Form 2220 i 

9 Tax due. If the total of lines 5 and 8 is more than line 7. enter amount owed 


8 


► 

q 


1 0 Overpayment if line 7 is more than the total of lines 5 and 8. enter the amount overpa 

1 1 Enter the amount of line 10 to be: Credited to 2012 estimated tax ^ 

lid ► 

10 

3,832. 

3,632. Refunded ► 

11 



Statements Reg ardin g Activities' 


la During the tax year, did the foundation attempt to influence any national, state, or local legislation or did it participate 
or intervene in anv DOlitical camoaion? 


Yes 

No 

la 


X 

b Did it spend more than $100 during the year (either directly or Indirecdy) for pofitical purposes (see page 19 of the 

lb 


X 

If the answer is 'Yes" to la or 1b, attach a detailed description of the activities and copies of any materials published or 
distributed by the foundation in connection with the activities. 
c Did the foundation file Form 1120-POL for this year? 

1c 


X 

d Enter the amount (if any) of tax on political expenditures (section 4955) imposed during the year: 

111 On thefoundation. (2) On foundation mananars. 

e Enter the reimbursement (if any) paid by the foundation during the year for political expenditure lax imposed 
on foundation manaoers. ► $ 

2 Has the foundation snaaoed in anv activities that have not weviouslv been reported to the IRS? 

2 


X 

If "Yes," attach a detailed desenption of the activities 

3 Has the foundation made any changes, not previously reported to the IRS, in its governing instrument, articles of 
incorporation, or bvtaws. or other similar instruments? if ‘Yes." attach a conformed codv of the ehanaes 

_i.„ 


X 


4a 


X 

b If "Yes,’' has it filed a tax return on Form 990-T for this year? 

4b 






X 

If "Yes. * attach the statement required by General Instruction T. 

6 Are the requirements of section 508(e) (relating to sections 4941 through 4945) satisfied either: 

• By language in the governing instrument, or 

• By state legislation that effectively amends the governing instiument so that no mandatory directions that 

«_ 

X 


7 Did the foundation have at least $5,000 in assets at any time during the year? tf "Yes,’ complete Part 11, col. (c). and Part XV 

6 a Enter the states to which the foundation reports or with which it is registered (see instructions) ^ 

KS,VA, 

b If the ansv/er is "Yes" to line 7. has the foundation furnished a copy of Form 990-PF to the Attorney General 

7 

X 



X 


9 (s the foundation claiming status as a private operating foundation within the meaning of section 4942(j)(3) or 
4942(j)(5) for calendar year 2011 or the taxat^c year beginning in 2011 (see instructions for Part XIV)? If 'Yes," complete 



X 

10 Did any persons become substantial contributors during the tax year? If 'Yes." attach a schedule listing their names 
and addresses 

10 


X 


Form 990-PF (2011) 


JSa 

1E1-I<sc 1.000 


29145H K932 11/9/2012 9:24:44 PM V 11-6.1 
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CLAUDE R. LAMBE CHARITABLE FOXB^DATION 


Statements Regarding Activities (continued) 


48-0935563 


11 

At any time during the year, did the foundation, directly or indireclty. own a controlled entity within the 

11 


X 

12 

Did the foundation make a distribution to a donw advised fund over which the foundation or a disqualified 

1? 


X 

13 

Did the foundation comply with the public inspection requiremenls for its annual returns and exemption application? ! 

13 ! 

X 



N/A 


( 316 ) 82 8 _' 
67220 


Website address ► 

The books are in care of Telephone no. ►_ 

Locatedat 2(P 

Section 4947(a)(1) nonexempt c.harilabte (rusts filing F«ttt 990-PF in lieu of Form 1041 -Check here - ■ 

and enter the amount of tax-exempt interest received or accrued during the year ► i 15 

At any time during calendar year 2011, did the foundation have an interest in or a signature or other authority 

over a bank, securities, or other financial account in a fordgn country? 

See (he instructions for exceptions and filing requirattents fw Form TD F 90-22.1. If "Yes," enter the name of 
iheforeign country 




Statements Regarding Activities for Which Form 4720 May Be Required 


I 1 Yds l x I No 


LDycs 
I i Yes 


File Form 4720 if any item is checked in the ''Yes’* column, unless an exception applies, 
la During the year did the foundation (either directly or incBrectlyl: 

(1) Engage in the sale or exchange, or leasing of (woperty with a disqualified person? 

(2) Borrow money from, lend money to. or otherwise extend credit to (or accept it from) ; 

disqualified person? 

(3) Furnish goods, services, or facilities to (or accept them from) a disqualified person? 

(4) Pay compensation to, or pay or reimburse the expenses of, a disquafified person? ........ 

(5} Transfer any income or assets to a disqualified person (or make any of ^Iher avaiiatJle for 

the benefit or use of a disqualified person)? 

(5) Agree to pay money or property to a government offidal? (Exception. Check. "No" if the 

foundation agreed to make a grant to or to en^pioy the official for a period after 
termination of government service, if terminating within 90 days.) 

b If any answer is ‘Yes" to l8(1)-{6}. did any of (he acts ft»il to qualify under the exceptions described i' 

.section 63.4941(d)-3 or in a current notice regardingdisastw assistance (seeinstruclions)? . vu-:, • ■ • 

Organizations relying on a current notice regarrSng disaster aiisistance check hwe ► l„„_J 

c Did (he foundation engage in a prior year in any of the acts described in la. other than excepted acts, (hat 

were not corrected before the first day of the tax year beginning in 201 1? 

2 Taxes on failure to distribute income (sectkm 4942) (does nol apply lor years the foundation was a private 
operating foundation defined in section 4942(j)(3) or4942(j)(5)): 

a At the end of lax year 201 1 , did the foundation have any undistributed income (lines 6d and 

fie, Part Xltl) for tax year(s) beginning before 2011? I I Yes IK , I No 

If "Yes.” list the years ► 

b Are there any years listed in 2a for which (he foundaiion is r»ot applying the provisions of section 4942(a)(2) 
(relating to incorrect valuation of assets) to the year's undislribuled income? (If applying section 4942(8)(2) to 

all years listerl, answer "No" and alfach statement -sec instructions.) 

c If the provisions of section 4942(a)(2) are being applied to any of the years listed in 2a. list the years here. 


Bno 

(B No 
Regulations 


I ~ I Yes f 


3 a Did the foundation hold more than a 2% {fired or indirect interest in any business enterprise 

at any time during the year? , , I ^ Yes 

b II "Yes," did It have excess business hidings in 2011 as a result of (1) any purchase by the foundation or 
disqualified persons after May 26, 1969; |2) the lapse of the S-year period (or longer period approved by the 
Commissioner under section 4943(c)(7)) to dispose of holdings acquired by gift or bequest; or (3) the lapse of 
the 10-, 15-, Of 20-year first phase hoidng period"’ (Use Scfiedufe C. Form 4720. to detsmine if the 

foundation had excess business holdhgs in 2011.} 

4a Did the foundation invest during the year any amount In a manner that would jeopardize its charitable purposes? . 

b Did the foundaliorr make any investment in s prior year (but after December 31. 1969) that could jeopardize its 
charitable purpose lhal had not been removed from leopardv before the lirst day of the lax year booinninq in 2011? . 


Farm 990-PF(2Dn) 


JSA 

5E1A50 1.000 

29145H K932 11/8/2012 9:24:44 PM V 11-6.1 85651 
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Form sgQ.PF(20ii) CLAUDS R. LAMBS CHARITABLE FOONDATION 48-0935563 

iSHBWBsl statements Regarding Activities for Which F onn 4720 May Be Required (continued) 

5 a During the year did the foundation pay or incur any amount to; , ^ 

(1) Carry on propaganda, or otherwise atterr>pl to influence tegidatton (section 4945(e))? ...... I I Yes LJSi No 

(2) Influence the outcome of any specific public election (see section 4955): or to carry on. 

directiy or indirectly, any voter registration drive? ^Yes L ^1 No 

(3) Provide a grant to an individual forfravel, stiidy, or otha’SimHa-purposes?. . I 1 Yos I No 

(4) Provide a grant to an organization other than a charilaWe, eta, organization described in 

section 509(a)(1), (2). or (3), or section 4940(d)(2)? (see instrur^ns) Llil Yes ! I No 

(5) Provide for any purpose other than religious, charitaWe, staenltfic, literary, or educational 

purposes, or for the prevention of cruelty to children or animals? . . , LjYas S No I 

b If any answer is 'Yos" to 5a(1)-(5). did any of the transactions fail to qualify under the exceptions described in 

Regulations section 53.4945 or in a current notice regarding disaster assistance (seeinstruciions)? ' ' ’’ 

Organizations relying on a current notice regarding disaster assistance check here ► I I 

c If the answer is "Yes" to question 5a(4), does the foundation daim exemption from the tax ^ 

because it maintained expenditure responsibilifyforthegrant? . . 0 L.^ Yes i t No 

If “Yes, " attach the statement required hy Regulations section 53.4945-5(d}. 

6 a Did the foundation, during the year, receive any funds, directly or indirectly, to pay premiums ^ 

or> a personal benefit contract? I ! Yes I ^1 No 

h Did the foundation, during the year, pay premiums, directfy or indHectly. on a personry benefit cor^tract? 

If “Yes“ to 6b. file Form 8870. 

7 a At any time during the tax year, was the fourMdalion a party to a prohittted tax shelter transaction? , _ I I Yes I ^ No 

b If “Yes," did the foundation receive any (yoceeds or have anynet income attributable to the transaction? 7b 

information About Officers, Dir^tbrs, Trustees, Foundation Managers, Highly Paid Employees, 

**"‘****‘* and Contractors 

1 Lis t all officers, direct ors, trustees, foundat ion manage rs a nd their compensati on (s ee instructions). 

; (b) Titl«, arKi average I M CompensSinn (dTcomi^vto^lo i (e) Expensi 



2 Compensation of five highest-paid employees (other than those included on line 1 
"puniup " 


instructions), if none, enter 



Form 990-PF (2011) 


JSA 

1£1460 1,000 
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CI^UDE R. LAMBE CHARITABLE FOUNDATION 48-0935553 

Form 990-PP(2011) — — ^ 

iSSfllBti Information About Officers, Directors, Trustees, Foundation Managers. Highly Paid Employees, 

and Contractors (continueci) 


3 Five highest-paid independent contract o rs for professional sefvicgs {see instructions), if nor>e. enter "NONE." 


(a) Name and address of each person paid more Sian SSO.OOO 

<b) Type of service 

(c) Compensation 

NONE 



















Total number of Others receivina over $50,000 for orofessional services ► ! 



I3ISE3EI Summary of Direct Charitable Activities 


List ttie foundation's tour largest direct charitable activiSies during the tax year. Include relevant statisticat informatim such as the ntnnber of 
orgarizations and other beneficiaries served, conierertces conv«ied. research papeis produced, etc. 

Expenses 

1 NONE 

















liTniKtl:! Summary of Proaram-Related Investments (see instructions) 

Describe the two laroast proofam-relaiecl iavrsatments made by Uie toundatbrr during the tax year on lines 1 and 2. 

Amount 

1 NONE __ 




‘ — - 


All Other program-related irtveatments See instructions. 

3 NONE _ 



Form 990-PF (2011) 


JSA 


465 1000 

29145H K,932 


11 / 8/2012 


9:24:44 PM 


V 31-6.1 
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CLAfJDE R. LAMBE CHARITABLE FOUNDATION 48-0935^^3 


Form 990-PF (2011) ^ 


1523011 Minimum Investment Return (Ali domestic foundafens must complete this part. Foreign foundations, 
see instructions.) 


1 Fair market vaiue of assets not used (or held for use) directly in carrying out charitable, etc,, 
purposes; 

a Averaae monthiv fair market value of securities 

la 

3,199,686 . 

h Averaae of monthiv cash balances 

1b 

1,946,082. 

c Fair market vaiue of at! other assets (see instructions) 

1c 


d Total fadd iines 1a. b. and c) 

id 

5 , 1.45, 768 - 

e Reduction claimed for blockage or other factors reported on lines la and 

1c (attach detailed exolanation) I I 

2 


2 Acauisition indebtedness aoDiicable to tine 1 assets 

3 Subtract fine 2 from line Id 

3 

5, 145,768 . 

4 Cash deemed held for charitable activities. Enter 1 1/2% of line 3 (fcH" greater amount, see 
instructions) 

4 

77,187 . 

5 Net value of noncharitable-use assets. Subtract line 4 from line 3. Enter here and on Part V, lir\e 4 

6 Minimum investment return. Enter 5% of lirie 5 , 

5 

5 , 068, 581 . 

6 

253,429. 


l^ffBnr Distributable Amount (see instructions) (Section 4942(iK3) and (i)(5) private operating 

foundations and certain foreign organizations check here ► [ ~] and do not complete this part.) 



1 ! 

253,429. 

2 a Tax on investment income for 201 1 from Part VI. line 5 1 2a I 2,2C3. 

b Income tax for 201 1 . (This does not include the tax from Pari VI.) 1 2b j 

c Add lines 2a and 2b 

2c 

2,203 . 

3 Distributable amount before adjustments. Subtract line 2c from line 1 

3 

251,226. 

4 Recoveries of amounts treated as qualifying distrtoutions . .... 

4 


5 Add iines 3 and 4 

5 

251,226. 

6 Deduction from distributable amount (see instructions) | 

6 


7 Distributable amount as adjusted. Subtract line 6 from line 5. Enter here and on Part XIII, 

7 

251,226. 



Qualifying Distributions (see instructions) 


1 Amounts paid (including administrative expenses) to accomplish charitable, etc., purposes: 
a Expenses, contributions, Gifts, etc, - total from Part I. column (d). line 26 

la 

1,204,226. 

b Proaram-related investments - total from Part tX-B 

1b 


2 Amounts paid to acquire assets used (or held for use) directly in carrying out charitable, etc,, 
purposes 

2 


3 Amounts set aside for specific charitable projects that satisfy the: 

a Suitability test (orior IRS aoproval required) 

3a 


b Cash distribution test (attach the required schedule) 

3b 


4 Quflllfvfna tfistributions. Add iines 1 a throunh 3b. Enter here snd on Part V, line 8, and Pad Xlll. line 4 

5 Foundations that qualify under section 4940(e) for the reduced rate of lax on net investment income. 

Enter 1 % of Part i, line 27b (see instructions) . 

4 

1,204,226, 

' 5 

0 

6 Adjusted qualifying dlstributlor>s. Subtract line 5 from line 4 

. 6 

1,204,226. 

Note. The amount on line 6 will be used in Part V. column (b), in subsequent years when calculating whether the foundation 
qualifies for the section 4940(e) reduction of lax in those years. 


horrri 990-PF ( 2011 ) 


29i45H K932 11/8/2012 5x24:44 PM V 11-6.1 


PAGE 9 




477 


CLAUDS R. LAMBS CHARITABLE FOUKDATION 4e-0935563 


Horm S90-PF (2011) Pags 9 

undistributed tncome (see instructions) 


1 Distributable amount for 2011 from Part XI. 

(a) 

Corpus 

(b| 

Years prior to 2010 

(c) 

2010 

(d) 

2011 




251,226. 

2 Undistributed income, if an 

a Enter amount for 2010 o 

. as of the end of 2011 ; 





9 20 08 20 07 





3 Excess distributions car 

a From 2006 

b From 2007 

c From 2008 

d From 2009 

e From 2010 

yover, if any, to 2011: 
3,384,774. 

3,348,840. 

1,896,993. 

2,293,087. 

1,645.368. 

12,569,062. 




4 Qualifying distributions f 
line 4; ► S 

a Applied to 2010. but not 

b Applied to undistributed 
(Election required - see in 

c Treated as distributions 
required see instructions 

d Applied to 2011 distribut 

or 2011 from Part XJI, 
1,204,226. 

more than line 2a . , . 

income of prior years 









out of corpus (Election 







sbie amount 




251,226. 


953,000. 




5 Excess distributions carryover applied to 2011 , 
(If an amouiit appears in column (d), ihe same 
amount must be shown in column (a}.} 

6 Enter the net total of each column as 
indicated below: 

a Corpus. Add lines 3f, 4c, and 4e. Subtract line 5 
b Prior years' undistributed income. Subtract 





13,522,062. 








c Enter the amount of pr 
income for which a noticF 
Issued, or on which the s 
been previously assessed 

d Subtract line 6c fro 
amount ■ see instructions 
e Undistributed income fo 
4a from line 2a. Ta 

or years’ undistributed 
of deficiency Iras beeri 
ection 4942(») tax has 





n tine 6b. Taxable 





f 2010. Subtract tine 
xabte amount - see 





f Undistributed income for 2011. Subtract lines 
4d and 5 from line 1, This amount must be 





7 Amounts treated as disf 
to satisfy requirements 
170(b)(1)(F) or4942.{g)(3 

3 Excess distributions car 

butlons out of corpus 
imposed by section 
(see instructions) 





yover from 2006 not 

3,384,774. 




9 Excess distributioris carryover to 2012. 

10, 137,288. 




1 0 Analysis of line 9: 
a Excess from 2007 . . . 
b Excess from 2008 , , . 
c Excess from 2009 . . . 
d Excess from 2010 . . . 
e Excess from 2011 . . . 

3,348,840. 

1,896,993. 

2,293,087. 

1,645,368. 

953,000. 






Form 990-PF<20-'1) 
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Supplementary Information (Complete this part only if the foundation had $5,000 or more in assets 
at any time during the year - see instructions.) 

1 information Regarding Foundation Managers: 

a List any managers of the foundation who have contributed more than 2% of the total contributions received by the foundation 
before the dose of any tax year (but only if they have contributed more than $5,000). (See section 507(d)(2),) 



b List any managers of the foundation who own 10% or more of the stock of a corporation (or an equally large portion of the 
ownership of a partnership or other entity) of which the foundation has a 1 0% or greater interest. 

NONE 

2 Information Regarding Contribution, Grant, Gift, Loan, Scholarship, etc.. Programs: ~ 

Check here ► I I if the foundation only makes contributions to preselected charitable organizations and does not accept 
unsolicited requests for funds. If the foundation makes gifts, grants, etc. (see instructions) to individuals or organizations under 
other conditions, complete items 2a, b, c. and d. 

a The name, address, and telephone number of the person to whom appFications should be addressed 

ATTACHMENT 8 

b The form in which applications should be submitted and information and materials they should include: 

ATTACHM E NT 9 

c Any submission deadlines: 

NONE 

d Any restrictions or limitations on awards, such as by geographical »eas, charitable fields, kinds of institutions, or other 
factors: 

ATTACHMENT 10 

1 ODG Form 990-PF (2011) 
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CLAUDE K. LAMBE CHARITABLE FOUNDATION 

Form 990-PF (2011) 

Supplementary Information ( c oni^u^) 

3 Grants and Contributions Paid Duri^ the Yea r or Approved fo r Fu ture Payment 

Recipien t V^wS^reStanJ^if' Purpose of gra 

Na me and addre ss (hom e or business) _ recipient contribui.oi 

a Paid during the year 

ATTACHMENT 11 
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CLAUDE R. LAMBE CHARITABLE FOUNDATION 48-0935563 


Form 39Q-PF(2011) 1 2 

Analysis of income-producing Activities 


Enter gross amounts unless otherwise indicated. 

1 Program service revenue; 

! Unrelated busrn^ mcome 

Excluded b 

y section 512. 513, or 514 

(«) 

Related or exempt 
function income 
(See instructions.) 

Ousnesscode 

(b) 

Amount 

(c) 

W 

Am oiint 






b 






g 






d 






e 






f 






g Fees and contracts from government agencies 











3 Interest on savings and temporary cash investments 

4 Dividends and interest from securities 

5 Net rental income or (loss) from real estate: 



14 

154 . 




14 

71,670. 


















6 Net rental income or (loss) from personal property . 











8 Gain or (loss) from sales of assets other than inventory 

9 Net income or (loss) from special events . . . 
10 Gross profit or (loss) frem sales of inventory. . 



18 

77, 445 . 

















b OTHER INCOME 



01 

2,134, 








d 












12 Subtotal, Add columns (b), (d), and (e) .... 




151,403. 



13 Total Add line 12. columris (b), (d), and (e). 13 

(See worksheet in line 13 Instructions (o verify calculations,) 


1 Part XVI- 

H Relationship of Activities to the Acc<Miiplishment of Exempt Purposes 

Line No. 

T 

Explain below how each acIMty for which income is reported in column (e) of Part XVl-A contribiiled importantly to the 
accomplishment of the foundation's exempt purposes (other than by providing funds for such purposes), {See instructions.) 

















































JSA Form 990-PF (2011) 

1E1492 1 aOQ 
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Fofm 990-PF(2011) CLAUDE R. loAMBE CHARITABLE FOUNDATION 48-0935563 Page13 

Information Regarding Transfers To and Transactions and Relationships With Noncharitable 


1 Did the organization directly or indirectly engage in any of the following with any other organization described 
in section 501(c) of the Code (other than section 501(c)(3) organizations) or in section 527, relating to political 
organizations? 

a Transfers from the reporting foundation to a noncharitable exempt oiganization of; 
f1l Cash 


Yes 

No 


X 

(2) Other avssets . . 



X 

b Other transactions: 

ID Sales of assets to a noncharitable exemnt oraanizafion 



X 

(2l Purchases of assets from a noncharitable exempt orqanizatbn 

1b(21 


X 

(31 Rental of facilities, eauioment or other assets 



X 

(4) Reimbursement arrangements 

1b(4l 


X 

(51 Loans or loan ouarantees 



X 

{61 Performance of services or membership or fundraisina solidtatbns 



X 

c vSharino of facilities, eauioment. mailina lists, other assets. (M~Daid emolovees 

1c 


X 


d If the answer to any of the above is ’Yes," complete the following schedule. Column (b| should always show the fair market 
value of the goods, other assets, or servces given by the reporting foundation. If the foundation received less than fair market 
value in any transaction or sharing arrangement, show in column (d) the value of the goods, other assets, or services received. 


(a) Line no. 

(b) Amount involved 

(c) rrsmc of nonchaiitabiseiofnpto^antzaban 

(d) Description of transfers, transactions, and sharing arrangements 


N/A 


N/A 













































— 
















2a Isi the foundation directly or indirectly affiliated with, or related to, one or more tax-exempt organizations 

described in section 501(c) of the Code (other than section 501(c)(3)) or in section 527? Yes [x] No 
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Form 8666 (Rev. t-2012j ^ 

• If you are filing for an Additional {Not Automatic) 3-Month Extension, complete only Part 11 and check this box ► [xj 

Note. Only complete Part II if you have already been granted an automatic 3-month extension on a previously filed Form 8868, 
if you are filing for an Automatic 3-Month Extension, complete only Part I {on page 1 


• if you a 

liEBli 


Additional {Not Automatic) S-Month Extertsion of Time. Only file the original (no copies needed). 


Type or 
print 

Name of exempt organization or <«her ^er, see ir»kuctions. 

CLAUDE R. LA.MBE CHARITABLE FOUNDATION 

Employer identification number (EIN) or 

nn 48-093S563 

File by me 
due date for 

Number, street, and room or suite no, if a P.O. box, see instrurtions. 

P.O. BOX 2256 

Social security number (SSN) 

O 

filing your 
return. See 
instruct ions. 

City, town or post office, state, and ZIP coda Forafore^ address, seeinstruciions. 

WICHITA, KS 67201-225S 



Application 
is For 

Return 

Code 

Application 

Is For 

Return 

Code 

Form 990 

01 

ik t 


Form 990-BL 

02 

Form 1041-A 

08 

Form 990'EZ 

01 

Form 4720 

09 

Form 990-PF 

04 

Form 5227 

10 

Form 990-T (sec. 401(a) or 408(3) trust) 

05 

Form 6069 

1 1 

Form 990-T (trust other than above) 

06 

Form 8870 

12 


STOPS Do not complete Part It if you were not already granted , 

• The books are in the care of ► HEATHER LOVE 

Telephone No. ► 316 823-8286 


n automatic 3-month extension on a previously filed Form 8868. 


if the organization does not have an office or place of business in the United States, check this box , 
(f this is for a Group Return, enter the orgarezation’s four digit Group Exemption Number (GEN) 




for the whole group, check this box ► LD , If it is for part of the group, check this box 

list with the names and EINs of all members the extension is for. 


I request an additional 3-month extension of lime until _ 
For calendar year 2011 , or other tax year begirNng _ 


ll/i5_, 20 12 


. 20 


, and endi ng 


j Initial return I I Final return 


if the tax year entered in line 5 Is for less than 1 2 months, check reason: 

I I Change in accounting period 
State in detail why you need the extension ADDITIONAT-. TIME IS REQUIRED TO ACCUM U LATE THE 
INFORMATION NECESSARY TO FILE A COMPLETE AND ACCURATE RETURN. 


8a If this application is for Form 990-BL. 990-PF. 990-T, 4720, or 6069, enter the tentative tax. less any 
nonrefundabl© credits. See instructions. 

8a 

$ 

0 

b If this application is for Form 990-PF, 990-T. 4720, or 6069, enter any refundable credits and 
estimated tax payments made. Include any prior year overpayment allowed as a credit and any 
amount paid previously with Form 8868. 


S 

0 

c Balance Due. Subtract line 8b from line 8a. Include your payment with this form, if required, by using EFTPS 
(Electronic Federal Tax Payment System). See instructions. 1 

8c 

$ 

0 


Signature and Verification must be completed for Part il only. 


Under penalties of perjury, ! declare mat i tiave examined this form, inctuding accompanyirig schedules arKl statements, end to (he best of my knowledge and bolief, 
it Is trve, correct, and eomplata, and (hall am authorized lo prepare this fc»m. 


Title Date ► 

Form 8868 (Rev. 1-2012) 


29145H K932 


8/7/2012 


11:42:31 AM 


11-5 
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CLAUDE R. LA.MBE CHARITABLE FOUNDATION 40-0935563 

FORM 990-PF - PART IV 

CAPITAL G AIN S AND LOSSES FOR TAX ON INVESTMENT INCOME 


Gross sale 

Depreciation 

Cost or 

FMV 

Atif. basis 

j Excess of 

price less 

allowed/ 

other 

as of 

as of 

I FMV over 

exoenses of sale 

allowable 

..Jaasia 

1?/31/fi9 

19/41/fiq 

L . .aei basis_ 


Description 


Date 

acq uired 


"^ain 

flossS- 


ZAZOVE ASSOCIATES, 
1,156,558. 


VAJilOUS 

77,445 . 


TOTAL GAIN! 
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.1/8/2012 



485 



11/8/2012 
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m r- o c 
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§ 
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li/8/2012 
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CLAUDE R. hMABE CHARITABLE FOUNDATION 48-0935563 

ATTA C HMENT_6 

FORI'^ _990PF, PART VII-B, LINS 5C-EXPENDITURE RESPONSIBILITY STATE MENT 


GRANTEE'S NAME: ALLEN- LAMBS HOUSE FOUNDATION 

GRANTEE'S ADDRESS: 255 N. ROOSEVELT 

CITY, STATE & ZIP: WICHITA, KS 67208 

GRANT DATE: 03/02/2011 

GRANT AI-^OUNT; 116,480. 

GRANT PURPOSE: GENERAL PROGR.AM SUPPORT FOR EDUCATIONAL FOUNDATION 

OPERATING A MUSEUM AND STUDY CENTER 
AMOUNT EXPENDED: 116,480. 

ANY DIVERSION? NO 

DATES OF REPORTS: FULL & COMPLETE REPORT SUBMITTED MARCH 9, 2012 

VERIFICATION DATE: 

RESULTS OF VERIFICATION: 

THE GRANTOR HAS NO REASON TO DOUBT THE ACCURACY OR RELIABILITY OF THE 
REPORT FROM THE GRANTEE; THEREFORE, NO INDEPE^^DENT VERIFICATION OF 
THE REPORT WERE M7UDE . 
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CLAUDE R. lAMBE CHARITABLE FOUNDATION 48-0935563 


ATTACHMENT 8 


FORM 99QPF, PART XV - NAME, ADDRESS AITO PHONE FOR APPLICATIONS 


GRANT ADMINISTRATOR 

1515 N. COURTHOUSE RD . , SUITE 200 

ARLINGTON, VA 22201 

703-875-1600 


29145H K932 11/3/2012 9:24:44 FM V 11-6.1 


85651 


PAGE 24 



493 


CIiAUDE R. LAKBE CHARITABLE FOIRTOATION 48-0935563 


AT TACHMEN T 9 


99QP F, PA RT X V - FORM AND CONTENTS OF SUBMITTED APPLICATIONS 


LETTER EXPLAINING PROJECT AND AMOUNT REQUESTED, PLUS A COPY OF THE IRS 
DETERMINATION LETTER SHOWING EXEMPTION. 


29145H K932 11/8/2012 
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CLAUDE R. LAMBS CHARITABLE FOUNDATION 48-0935563 


ATTACHMENT 10 


99QPF, PART XV - RESTRICTIONS OR LIMITATIONS ON AWARDS 


GRANTS ARE GENERALLY RESTRICTED TO PUBLIC CHARITY ORGANIZATIONS AS 
DEFINED IN SECTION 501(C) (3) OF THE INTERNAL REVENUE CODE. THE 
FOUNDATION DOES NOT MAKE GRANTS TO INDIVIDUALS OR FOR-PROFIT 
CORPORATIONS. 
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RESPONDENT PROFILES 



Aerosoace/Defence 1% 

Agriculture and agribusiness 3% 
Automotive 3% 

Chemicals 1% 

Construction and real estate 10% 
Consumer goods • 4% 


Energy and natural resources 3% 


Entertainment, media 
and publishing . 


Financial services . ; 7% 
Government/Public sector 2 % 


Healthcare, pharmaceubcals 
and biotechnology .... • 


ITandtechnologV. . . . 
logistics and distribution.: 
Manufacturing 
Professional services. .. 
Retailing 

Telecommunications:.:::.' 

Transportation/travel; .- . : 
and tourism 


Lloyd's 


Ri^ .mdejc 2013 





THE RISKS LESS 
TRAVELLED 


CCHJNrRIES 


CONCLUSION 


A gam e of two halve s ' 
Merencos • . • 


Risk Index 2013 
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INTRODUCTION 


FOREWORD 



FOREWORD BY DRRiCHARO WARD 

witen the first Lloyd's FUsk index was published 
in 20D9. few thought that the world would not 
yet be emergstg from the economic crisis that 
gripped it at the tffne. 

Four years on, not only is much of Europe st^l at 
a very low economic ebb, rxevbusly buoyant 
growth projections for economies including 
China and India hasre been revised downwards. 

A gtobal recovery remains stail«3. custcsner 
demand is in the doldrums and we have had 
glimpses of social unrest on the streets of the 
worst hit nations. The 'state of flux' affecting 
the global economy described in our 2011 Risk 
index now appears to have become more 
entrenched than anyone anticipated. 

It is against this backdrop that we ass^ ipsos 
MOR! to carry out the third Lloyd's Risk index, a 
survey of global business leaders' perceptions 
of the greatest risks to their businesses and the 
level to which they believe they feel prepared to 
deal with them. 

The 2013 !,loyd's Risk Irbex reveals a great 
deal, but three key themes have emerged; 

CORPQRATETAXATION-ANEW 
GLOBAL PRIORITY 

The puWic scrutiny given to corporate taxation 
has become mcreasingty intense over the last 
two years, with governments and the taxpayer 
alike demanding greater transparency and 
changes to legislation Since 2011. this pressure 
has clearly been felt by respondents, who now 
rank the rl^ of high taxation as their highest 
overall risk, up from number 13 in 2011. in ihe 
US, tne priority scores given to tiiis lisk are 
particuiarly high. 

THE TWO-SPEED RECOVERY STALLS 

The divisbn between me 'West and the rest' 
has become far less clear cut than it w-as when 
we published the last Lloyd's Risk index in 20n. 
instead of acceleratbg demand from high 
growth markets lifting Western economies from 
stagnation, the impact of decreased demand 
from Europe and the US has clearly affected 
developing markets. Particularly strikatg is the 
loss of business confidence in Latin American 
countries, given their relatively recent GDP 
revisions dovv-nwards. 


THE EVOLUTION Of RISK 
MANAGEMENT 

The findings from the three Lloyd's Risk indices 
show an interesting p.sttem in terms of risk 
management. Larger companies are putting a 
greater priority on strategic and economic 
risks, as risk management climbs further up 
their agendas. These corporations have the 
resources to support dedicated risk 
management functions and managers. Risk 
managers at this fevei often come from an 
insurance backgrouncf and belong to risk 
management membership bodies, such as 
AiRMic and FERMA, both of whom Lloyd's 
works closely with to support professional 
development of risk managers. 

Smaller companies declare themselves to be 
less prepared with regards to virtually ail the 
risks in the Lloyd's Risk index, and those in 
established markets clearly feel better 
prepared than their counterparts in fast 
growing economies. Yet smaller batance 
sheets are more vuinerabie to sudden loss 
than larger ones. 

Here is a dear role for the insurance industry; 
to help smaller companies better understand 
the risks they face so they can prepare and 
mitigate against the potential downsides. The 
industry is at its best as an extra pair of eyes 
to help businesses protect themselves. 

The slowdown in grovjth has made the world a 
newly challenging place for the more recently 
developing nations, it will take expert risk 
management to help them insulate against the 
risks from which they are not immune. The 
timetable for global economic recovery is likely 
to be much longer than we hoped in the 
immediate aftermath of the economic crash. 

In such circumstances, sustainability, rather 
than growth, will be a priority for many, while 
consumer demand for many services may 
remain low for several years to come, the 
demand for effective risk management and 
mitigaftoii seems likely to continue to grow, 

DR RICHARD WARD 

Chief Executive 
Lloyd's 


Lloyd's 


Risk Mex ^13 
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EXECUTIVE SUMMARY 

COIITiiOED 


INTRODUCTION 


AGfiHEOfTWWHAiyES oiam 

A clear clK-lde is emerging In the wolullon o( risi; JSSSRicrrarSmYiARSAGa^ 
management between srnal« and l^er YOU PREPARED fOR R1SKSTO YOUR BUSINESS 

companies, with furtfTCT variation determned by AND OPERATIONS? _ _ __ 

whether ttwy operate in an estabis^ed (Nor^ 
fivnerica and Europe) or fast^ growtng market 
Larger comparries in faster growing markets are 
following the evolution of their peers in 
established markets, recognising the 
heightened pnority of business risks and their 
relative lack of preparedness to deal with them. 

Larger companies in estabii^d markets are 
mewing increasin^y towards a 'more prepaed 
than prioritised' position. They ha^ recognised 
their vulnerability to risk, made it a greater 
priority and invested in m<xe comprehend , 
risk transfer (insurance) and risk management 
(mitigation) measures. 



Table 1 


OVERALL RISK CATEGORIES >2013 VERSUS 2011 

20U 

PRiOfurr 

RAMK OV|RAILRISKCAT£GDRIES-2013VERSUS2011 

2013 ; 

PRIORTTY PMP 
SCORE 

AREDI^SS 

;?Q11 

lYH'iriiv f'Yr:' 
S'.'we 

2i')ri 

1 

BUSINESS ANOSIRATECIC RISK 

65 

6.3 

7,3 

7.1 

2 

ECONOMIC. REGUUTORY AND MARKET RISK 

63 

6.5 

7,2 

6,5 

3 

POLITICAL. CRIMEANO SECURITY RISK 

S.2 

6.0 

5.4 

6,5 

<1 

ENVIRONMENTALANDHEAITNRISK 

4.B 


5,0 

6,1 

5 

NATURAL HAZARD RISK 



4.2 

5,5 


Lloyd’s 


Risk index 2013 



Chart 2 

rND I V i ^LRTsi« , PRtOm^A^^^^^ 

Risk 

1 HiGHTAXATlON 

2 LOSSOFCUSTOMERS/CANCELUDORDERS 

3 CYBER R!SK 

4 PRICEOFNAItRiALINPUrS 

S* EXCESSIVELVSTRiCTREGULATlOH 
5s CHANGING LEGISLAHON 

7 INaATION 

8 COSTAND AVAILABiLfTY OFCREDIT 

9 RAPiOTECHNOLOGICALCHANGES 

10 CURRENCVFlUaUATION 
11s IKTERESTRATECHANGE 

11s TALENTANDSKtUSSHORTAGE 
13 REPUTATiONACRISK 
U CORPORATEUABarTY 
1Ss HA10RASSETPRICEV0UTILITY 
1Ss POOR/tNCOMPUETERECULATION 

17 FRAUDANDCORRUPT10N 

18 GOVERNHENTSPENOINGCUTS 

19 THEFTOFASSETSORINTELIECTUALPROPERTY 

20 FAIIEO INVESTMENT 

21 CORPORATEGOVERNANCEANDINTERNAIOVERSIGHTFAIIURE 

22 CRITICAlINFRASTItuaUREFAILURE 

23 SUPPIYCHAINFAIIURE 

24 INCREASED PROTEaiONISM 

25 INSOlVENCYRfSK 

Score ojt of 10 ranked Dv pnonty score then Dy preparedness scwe 
Piioricy Preparedness 


Lloyd's 


Risk Index 2013 


05 
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06 INTRODUCTION 


EXECUTIVE SUMMARY 

COliTliUED 


Char! 2 cai^hi^ued 

INblUlbuALRI^ZPR^ 


26 ENERGY SECURITY 


47 

S.5 

27 DEMOGRAPHICSHiFT 


5.2 

-.0 .vin.irrma. ,iiinn»'n| nrFnmnrm 


4.5 



5,B 

-in nni.irT.nil«iir%c«i/,BDij^.puTn, ,,Ap,j,|-ry 


4.4 



5.4 

30 SOVEREIGN DEBT 


4.4 

5.3 

31 PIRACY 


4.2 

5.4 

32 CilMATECHANGE 

HBIKSRHHk. 

4.2 

4.9 

33 WATERSCARCITY 


4.2 

4.8 

34 STRiKESANDINOUSTRIALACTION 

IBIRHBBRHMlMin 

4.2 

S,5 

3S POPULATIONGROUTTH 


4.1 

S.3 

36 EXPROPRIATIONOf ASSETS 


4.1 

5.2 

37 URBANISATION 

MHRBOHBkm 

4.1 

5.1 

38 FOODSECURITY 


4.0 

5.0 

39 HARMFULEFFECTSOFNEWTECHNOLOCY 


3.9 

4.8 

40 PANDEMIC 


3.8 

4.4 

41s ABRUPTREGIMECHANGE 
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08 SECT IO N ONE _ 

THE TOP FI¥E RISKS 


1 ." 

HIGH TAXATION - 
WHERE 
ETHICS AND 

ECONOMICS MEET 


Since3)it, tf!e:perceptiwi c^hWiV5 ana where .; 

glbt^l;rorf^rat|6hs^^-t|wTaxes 
.t«come an issue. otcOTporate^^hics^ muctT -. 

From.ih&uS senate's }nvest®at»ons.ifrto :...-. 
MicrosoftandAppleto-thegrHIinggivento.' 
Goo^e.-Starbucks arrt Amazorj.jjy the UK's ^ ^ - 
Public AcoDUOts'Con^itteeVth&i^sth^ 
years haw seen,;psrcbpt|6h$;bf cprpbratete^ : : 
avoidance; beromefbpUiatibnai.pQisbh;;-,./ 

In thepasttwp;y^;p€^ei^w:W^^^^ 
has chan^.frdftlPbatbf aabn^tfeprot^n', : 
tborre requifing^bal.acts3n;:Or^outG3rr»of.:. 

, the G20{BianGemHTisters' rn^Wt&a.McKcxiw .. 
in. February ^13 wasya^ctt^Untai^ . V 
ptedging jcHrredrup action aovw on tax 

a>«3idarH:e 

David GanWronis^i^a tettbr.fe.aBi^te.iik’s ' 
overseas territory ur^g greateF Vai^parency. 
on company wner^ipfof taxpurpo^s; ;. 
in20iT. the risk ofp^ife^i^yi^.oheyvh^ • 
respondents rank#,|eaajha%h^^ at; 13 out 
ofSO. Howeva’. itvvaSaisPOTie.for.'^icft they, : 
tanked their pres^edhe^ todbbl with the risk 
(5.5) as ^ightty higher. ^riftSyprioH^, (SiS)* in 
a)i3. this has chan^; the ifek of HigH taxation ; 
IS rrow the. overall biggest r^ .feci^ . 

businesses, . nudging 'lossdfcustbrherv • . 
Cahcetied orders’ offthe top s^.it held in:2011;.: 
Hlghtaxaiiohps a rnajor risk consistent^' 

acfOSS ail buSihesS typ^; whether they are in , 
established or fast growing markets and above, 
.prbe!bw.,tlie.j500iWilionthreshQid..rnde^^^^^^ 
grea^t rtiovement in this i^ is^seehtri.siTiaiie.r;. 
Cc^panies,ihfastgrdv\Hng'rnarketswhteh.ih';^ 
ZOiS put this risk at number two,; i^ .16 places. : 
since 2p1i:.lritefestingry; US;'bbs,ihes^S: feel 
'even rndfe unprepared ttiide^wiai this risk' / ; 
than their ccRjntefparts iri-GuraiM.. White bothv ; . 
regions put high t^tipo. as their number one ; 
risk. :i® respondents tank.Bieir.preparediless at 
• hisnbef 37= out of 50. oom^t^ to European ■ 
r^prmdent's at 

While large muiiinattenaiscanyin thei^,. 
dornicile themseteesfbr,M;^fp^S'' ^ 
wherever internahonal tax }onsdictions:are' . 

. rrtestfavourabfei this.is likefytp felessdf an 


.'OptiCffi:fcH:'.sm3ller businesses. For them, the 
'■scteheraiiy moves towards harmonising 
.global tax regulation bear fruit, the more 
•.'SWiMy they caiKstart operating from a level 
.piaVteg field/ . 

::TTie-'rr>ddd music for corporate taxation has 
'cteariy got louder since 20ii, but does tire 
increase in wlume retiect the reality? 

'kPMG’s corporate tax rate table’ shows that, 
ih f&t;,nOi only have corporate income taxes 
, nw risen in the past few years, they have 
•actually: been either dowriward or static - 
despite the financial problems of most major 
. economies. Global corporate tax rates in Asia 
. have deciiried from an average of 23.1% in 
•2011 to 22.4% in 2013, In Europe from 20.9% 
.to 20.7% and in North America from 34% to 
33%. Globally, the average has fallen from;/ . 
,24.5%ih20il.to24i%today.; ;. 

.But white corporate tax rates;rhay;haye : ./\. ./ 
been telling personal' lax rates, In.'scfne.,..;:. 
economies,. including France,. Sbainyisiael. ? '^ 
and Egypt, have shown an uoward..trend . ::.\' . 
during this.period,. these particularly affect . . 
global busirtesses competing for: 
international talent, addirig.ahother layer to , 
tax considerations. Wheri assessiiig the 
.potentte.l. attractiveness of I0cati6hsand^^;.r 
.'■cmp!oy(te'cdsts/^.^ 

d.h:.ihe.inCfease,.too, .are indirect taxes/As.^ 
igoverrimerits tryto; ensure theircdrporate;^^^.. 
lax.regirrtes:rerTteln;cb(tepetit!ve.they.tehdtQ: 
...shift tOwafds'cdnsumptlohtaxsiihane^ 

■te maintain revenues,; These, ,in^ 

; depress d0rncihd,!Kecononilesstidggiing;;^^^^:^ 

.■WfrhCdriSurrter'cO'hfidehce::;''.;;:.,'';';;/^/^^ 

■the.reaIityfor,tiusirtesses.appeate;td 

.igo'terhment.aniblguity.abdutbUsirie^ 

'whettterabout.extendihgiufisdicbons,;\.:.;;^.^: 

. amending. iegisiatiOii or chahgihg fates, .may. , 

. actualiy.be.'more damping for b.usiness: . / 
confidsrice than'the.i'eaiity. with the public ; . ; 
spotlight Increasingly oh corporate taxes, tfi® . 

. sooner governments provide' clarity Of Intent, : 
the better it may be for boSlnesS; • : ■; ; 
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10 SECTION ONE 


THETOP FIVE RISKS 

CONTINUEO 


' 2 .^ 

LOSS OF 
CUSTOMERS - 
BELT-TIGHTENING 
BECOMES A 
GLOBAL 
PHENOMENON 


Abart from the small nuf^r oJ^ ; v.V 
^ii^r-nch' in:^ mar^t'-mr-a V 
apaliwirt OF a ehtre{^tf ghi>af 

austerity, has fundamentally charged .the . i - 
pffltfirn.dfGbrrspmptibri ai^ hot on^ 
devslQi^ eonomies. 

in yir^iyeye^ re^h .. 

leaders ^1 th^ areundefprejMred totieai . 
writirttte ftjndamentaf risk that toe few, : ■, .- 
consumereare'wfllingofa^Jtbfe^their';,- 
pfoducts.- tahn Amenca^ perh^s reacting v 
the stKWeriness.pf its6DP,dby^mcfeS; ^ 
shows t%higtfe'^ 

and prepare^^ 4 ck^ly ^ ' 

EuropeA^tha priority, Sct^ Of 6:,4:ahd 3:^7 
preparedness score dT5;4.'Asia-gacifiG 
business leaders shew aToii^' ^ijiyalence^' : 
between priority, arid pr^redr^ , at <5;b Slid 
5.9 respectiw,ly;''.'''.':. 

interestingly, only,theUS,erftS^.btrcfe.tHe ,. 
trerKl. feeling rnaigii^ ,h^pi^^ for the 
nsk than the prtbrrty:gi^;t6me'riskit^lf. it m^' 
be that the hat trick of.the recent, avoidance of • 
,the'fiscalcliffVhia^i\^;stafe,st«hubs^- 
steadrfy improving ert®toyi^t%ir« are 
■Starting to influence w^rri^ confidence; 
Overall, hovvewr. belief in 3 tvVi^sp^^ 
recoyeryhas been put to ttietest and found . ■ 
wanting: in.20li.vtfhen,the,i1^of fosihg. , 
customers and having orders cancelled took v 
the number one priority sioL.mariy western . . 
pundits were, putting their •faith in the growir^/ 
levels ci|, demand for :gcM3ds and servicesfrom ■; 
the accelerating economies of ,Chtna, .fridia ahd 
Latirv/wierKaiv^^./^'.^' ' 

'Tm:)/^arias,0, QDP forecasts largely borefout . 
this dptimisrn^ The international' Monetary. . ..;■ . 
Fund's {iMm World Economic OutlookMn Aprti.: : 
,20ir predicted GDP growth for the year at 
9.6% for. Ghinai 8.2% for India, 4.6% for Mexico 
and 4,5% for Brazil. 


■.•jhe'fealjty proved somewhat different. 
:.Vimite:China:had a strong 2011 with 9.2% 
;GC>P:growth, India managed 7.2%, Mexico 
.'.4^3nd.Bfazii|ust2.7%,'The predicted 
I 'twb-speed recovery' was stalling. 2012 saw 
.mis, downward trajectory continue, as the 
: Impart of the West’s lack of demand was 
finally felt by fast growing.economies. 

• Projections for these economies in 2013 
are; much less buoyant. The IMF estimates 
.'that China will grow by 8%, India by 5.7%,, 

: Mexico by 3-4% and Brazil by 3%. m April 
:20l3, the World Trade Organisation 
foijovved suit, revising its estimate for 
. global, trade growth in 2013 downwards to 
3:3% from its earlier forecast of 4,5%. The 
■findings for Latin America, in particular, 
show a significant drop.' in confidence about 
.continued c6nsumer'spending.../T,..;;- 
It seems clear that global econoiTiic V 
recovery will- be ahiuch.nibre gradua,!'. . : ..T' ; 
process than wase'nyisageo in.;20ll. in a . : 
globalised worid, mar'ket insecurity about . 
the sustainability 'of tl'ie Eurozo.iie:or.,tite , : :.; 
latest US empfayment figures, will eventually., 
make their, way .to.high-growth eedhomiss, 
as these results have: started to reflect:.: 

. Hovveyec it is.still. in these fast growing . 
ecohomies'thattheimpetusfbf.'gicibai. , 

. recbvery.'remaihs: BusiriessesTieed. to-.seek. ; 
buithe niche: markets,: research the. : . 

relevahce.bf their; products for hard'-. . : . . : ' . 

. pressed; consumers: and .A more than ev 
h actively matiage the risks under their.;, ,. h 
■ bbntrbl to. make sure they, are, Weil, plac 
,tb itieet me renaissance in consumer ;■ : 
::derhand Wheii.it finally, aiTivesT As. 
.challenging'Scoriomictiihes look, set tQ:...v 
. Cbfitinue/ sustainability is provihg more . ; 
.importantthari ever. to. survival: : 
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12 SECTION ONE 


THE TOP FIVE RISKS 

CONTI liilED 


CYBER RISK IS TOP OFTHE AGENDA FOR OVERALL 
POLITICAL, CRIMEAND SECURITY RISK 


CiiarOI 

PmTiCAL.CRIMEANDSEaj RrrYmSK -PRiORITYAND PREPAREDNESS SCORES 


OVERAIL 6.0 

fRAUOANPCO RftUPTI QN _ S.1 5.7 

TWiFTOFASSETSORINTEllECTUAlPROPERTY S.O SJ 

PIRACY *.2 5.4 

STRIKESANDiNDUSTRIAlAaiON S-5 

e,p^p«^,-cinof7ssets 5.2 

ABRU PTREGIMECHANGE _ 3.6 U.9 

TERRORISM 3.6 4.5 

RIOTSANDCIVIICOMMOTMN 3.6 4.0 

.scwnTim'^o" 0 T 2 3 A 5 f. 


a 

The perception of what 
motivates cyber attacks is 
evolving: from financial crime to 
political and ideological attacks. 

99 

l^ip Preparedness 


Chart 5 

POLmCAL^RIMEANDS£C3JR»TYRISK-PRIORJTY^DPREPARW^ 
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Size - and geography - matters 16 

RegLiiatibn, risk and reputation - creating a virtuous cycle 18 

The regibnalisation of the talent crunch 19 


Lloyd' 


Risk index 2013 





515 


16 _SECTIOHTWO 

THE EVOLUTION OF THE RISK RACE 


SIZE ” AND GEOGRAPHY- MAHERS 

just as economies evolve, so K)o do the risk 
management functions of their businesses. By 
2013. a dear pattern is erneigng from the 
findings of our Risk indices over the past five 
years, as stKwvn by the scatter charts opposite. 

in 2009. with established "Westefn' regions 
reeling from the immediate aftermath of the 
2008 financial crash, the distributton of priority 
and preparedness scores v/as fairly evenly 
spread between companies regardless of their 
size or location. 

By 2011. a pattern is emergng. Many of the 
strategic and economic nsks facing larger 
companies, particulariy in established markets, 
are starting to move higher up as businesses 
recognise tiiey are a priwity and put systems in 
place to mitigate thera The gap between the 
priority and preparedness scores gainst, fw 
example, overall business and strategic risk 
(priwity score: 7.3. preparedness score: 7.1) and 
overall economic, regulatory and market risks 
fpriwity score: 7.2, preparedness score: 6.5) 
shov« that, despite w^espread cwnplacency 
about risks including cyber and cost and 
availability of credit awareness of the 
’preparedness gap' agaiiist key business risks is 
becoming keener in larger cwnpanies. 

It is also in 2011 that the link between company 
size and company location becomes more 
explicit. The priorities given to risks by smaller 
cwnpanies in faster mowing regions are on the 
rise, while their confitlence about ttieir 
preparedness is waning. This trend towards 
placing 3 higher priority score on risks is also 


shown by their larger peers. Additionally, a 
pattern is developing with companies in fast 
growing markets scoring both their bu.siness 
risks higher, and their preparedness to deal 
with them lower. 

By 2013, this demarcation is even clearer. 
Companies under usssoo million In faster 
growing regions are moving towards the , 
bottom right of the graph, where their priority 
scores are increasingly greater titan their 
preparedness scores, while smaller companies 
in traditional markets are moving towards the 
bottom left, believing their preparedness is 
greater than the priority they give key risks. 
Larger companies in fast growing regions are 
emulating the evolution of their counterparts 
in established markets, increasingly 
recognising the heightened priority of business 
risks and their relative lack of preparedness to 
deal with them, larger companies in 
established markets, however, are moving 
increasingly towards a ‘more prepared than 
prioritised' position. Having recognised their 
vulnerability to risk, it appears they have made 
it a priority and invested in more 
comprehensive risk transfer (insurance) and . 
risk management (mitigation) measures. For 
example, both the status and influence of risk . 
managers in larger companies in established 
markets have risen over the past five years. 

These companies appear to be the current 
leaders in the risk race - it wilt be interesting to 
see if larger companies in fast growing 
economies make the same journey In the next 
few years. 
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17 


Chait 6 

THEUNlTBlSvi/EENCOMPAN^ 
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The scatter charts visualise the relationship of 
preparedness against priority for the years 2009, 20i 1 
and 2013. The individual bubdles represent the 
aggregated answers of interviewees grouped into four 
categories for ail 50 risKs. Over the years a clustering of 
these groups is emerging and a more proportioned 
preparedness towards risks. 
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18 SECTION TWO 


THE EVOLUTION Of THE RISK RACE 

COMUMIJED 


REGUIATION, RISK AND REPUTATION 
- CREATING A VIRTUOUS CYCLE 

If the 2008 crash proved one thing about 
reguiation, it was that it isn't always ideally 
the sole preserve of regulators, who may not 
always have the required depth of 
understanding of the sectors they regulate. 
S^'stemic risk was finatty recognised as an 
inherent part of financial services - and a wave 
of regulatory proposals followed. The Dodd- 
f tank Wall Street Reform and Consumer 
Protection Act in the US was foiiCft^«d by similar 
proposals in hie EU, while the UK abolished the 
Kinanciai Services Authority, giving the Bank of 
England nuch greater respOTStoiiity for 
prudential regulatory oversight. 

Inherent risk has not, of course, been confined 
only to the financial services sector. Ev^ts 
from ttie Deepwater Horizon explosion to the 
weli-pubticissd slew of cytier breaches affecting 
governments and companies alike highlghted 
iVie crucial rote that identifying and managlr^ 
risk needs to play in organisations today. 


Deloitte's seventh Global Risk Management 
Survey,’'', updated tov/ards ttie enct of 2012, 
reveals the rise and rise of the Chief Risk 
Officer (CRO). in 2002. just 6.5% of institutions 
surveyed had CROs o' their equivalent. By 
2012 this had risen to 86%, 86% of whom 
reported to the board or CEO, in 2008, only 
59% of companies surveyed had an enterprise 
risk management framework in place; in 2012 
this figure was 79%. 

The Oeloitte suivey also high!ig!it.s how the 
culture of risk management at a senior level can 
influence the culture of an organisation as a 
whole. In ttie final analysis it points out: "ah 
institution's risk profile can be defined by the 
sum total of business decisions taken every day 
by employees thruugfoi.ii. the organisation." 

Any organisation is only as strong as its 
weakest link, and those wiio support their 
CROs to deliver a business-wide risk 
management culture will find they have 
created a virtue out of necessity. 
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THE REGIONAUSATION OFTHE 
TALENT CRUNCH 

One of the most interesting rindings from this 
year's Risk index is the reduction in the overall 
priority ^ven to the talent and skills shortage 
identified two years agj. in 2011, this risk 
suddenly rose from its 2009 mid-ranking of 22 
to become tfie number two risk identified by 
global business leaders, in 2013, it has dropped 
ten places to numba- n= overall, in Germany, 
for ejample. a traditional market that is 
weathwing the economic slump much more 
successfully than its Eurozone partners, the risk 
has dropped from bang bu^ness leaders' 
number 10 pricH'ity in 2011 to number 18 in 
2013. But, as panted out in the 2011 Risk index, 
Germany is several ye^s into its programme to 
support succession planning and transfers of 
businesses, as as drawing in talent from 
southern European countries vwth high levels of 
unemployed graduates. 

it may also be that in the intervening two years 
since the last Ri^ Index larger international 
companies have marshalled their resources to 
train and upskill key staff, or that an 
increasing mobile stratum of senior 
executives are helping to fin gaps wherever 
they exist. The appointment of a Canadian as 


Governor of the Bank of England may, for 
example, be a reflection of the times. 
Alternatively, the rise of a talented pool of 
young specialists in hubs from India to Poland 
may have matured sufficiently to plug many of 
the technological and strategic gaps 
encountered by expanding global businesses. 
For the highest-growth economies such as 
China, however, the lack of suitably skilled 
staff remains a serious threat to business. As 
the number one risk for Chinese business 
leaders in 2011, it has dropped )ust one place 
to joint-second m 2013. in Brazil, the risk was 
placed 13 by companies in 2011; it is now 
fourth. And yet for faster grov^ing regions as a 
whole, the risk has dropped from its number 
one position in 2011 to number seven today 
- a possible reiiection of the way in which the 
long tail of the global downturn has now 
reached previousty bodming economies, 
reducing the demand fcr skilled staff. 

As swiftly as the talent and skills risk arrived 
in the Risk index’s Top Five, it has left it. it 
wilt be interesting to see where this key 
strategic risk appears in two years' time, as 
the forecasted change in economic growth 
from traditional to high-growth economies 
becomes further embedded. 
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THE RISKS LESS TiWELLED 


CLIMATE CHANGE - FATIGUE 
ORFATAUSM? 

The pricwity scores respondents give to climate 
change as a risk have, like those for virtually all 
other risks, gone up fractionaSy since 2011, 
from 4.1 to 4.2. Overall thfe risk has moved up 
one place to 32. 

According to the World Meteorolc^ical 
Organisation's (WMO) Statement on the Status 
of the Glc^al Climate, '« 2012 was the ninth 
warmest year since records began in 1850, 
continuing the warnwg trend begun in 2001. 
Europe experienced its warmest spiing on 
record, followed by the wettest summer in the 
UK for too years. Drought charactensed many 
regions: Northern Brazil experienced its worst 
drought in 50 years, while severe drought hit 
Russia and Siberia and two-thirds of the 
continental US was in drought by September, 
in Septemb^, Arctic sea ice shrank to its 
lowest ever recorded level and subsequeniiy 
contracted 500,000 square kHometres. 

Yet, with the sole exception of Latin Amenca, 
business leaders from all other three major 
re^ons of the world continue to score their 
ability to deal vwth the risk of climate change 
mere highly than the score they give the risk 
Itself. This diff^-ence is most striking for North 
America, where businesses scored themselves 
at 5.2 for preparedness, against 3.0 for priority. 
Only in Latin America do business leaders 
appear to believe they are underprepared for 
tfie threat climate change poses, 
in the face of mote immediate economic and 
political risks, the public profile of climate 
ciiaiige has declined; it does not dominate the 
front pages as it ohce did. Yet the problem 
itself remains and is likely to be getting worse. 


The role of man-made carbon emissions in 
contributing to climate change is now widely 
accepted, with an increasing body of evidence 
that climate change is leading to more 
extreme weather events. The tensions 
between high polluting growth economies and 
low polluting nations which are 
disproportionately affected by the effects of 
climate change are unlikely to be resolved any 
time soon, in the face of a lack of coordinated 
action by globat governments, companies may- 
have to accept they are, for the time being, 
largely on their own when it comes to taking 
action to mitigate the ongoing effects of 
climate change on their businesses - looking 
at ways to manage its impact on their supply 
chains may well be a productive place to start. 

The role of insurers in helping businesses and 
communities to mitigate and adapt to the 
effects of climate change is fundamental and 
the industry has a crucial role to play in helping 
customers to manage climate change risks. 

At the launch of the Principles for Sustainable 
insurance in 2012, Dan Ki-moon underlined the 
importance of this role: "For yearS), insurers 
have been at the forefront of the corporate 
world in alerting society to the rksks of climate 
change and, more recently, threats such as the 
loss of biological diversity and the growing 
pressures on forests, freshwater and other 
essential ecosystems, insurers are also 
increasingly recognizing the need to develop 
products and services that address the needs 
of a rapidly changing world, including inclusive 
insurance that caters to low-income 
communities, people with mv/AiDS or 
disabilities, and ageing populations."” 


•ri^e2 
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22 SECTION THREE 


THE RISKS LESS TRAVELLED 

CONTiflUED 


NflrURALHAZARD-’THE ABNORMAL 
IS NOW THE NEW NORMAL’ 

-As in 2011, the jM^iohty companies give to 
natural hazard risks aidi as Hooding. 
■Aindstorms and drought, is tov/, and yet 
awarerress of the threat they pose to business 
IS growing in 2013. 25% of respondents felt the 
potential Impact of natural hazards was greats 
nm than it was two years ago. As in 2011, the 
risk was felt most keenly by Asia-Pacific 
respondents, yet nature hazard risk still only 
ranked in the 4C^ and business leaders in the 
region stW scored themselves as more 
prepared for the risk than the priority it posed. 
2011 may ha\’e been the second costliest year 
for natural catastrophes for the insurance 
industry {and the costliest ever for Uoyd's), 
out in terms of human displacement. 2012 
exceeded it. Data from the internal 
Displacement Monitor^g centre''''Shows over 
32 million people were displaced from their 
homes by dfeasters in 2012. double the 
number left homeless in 20ii. 

98% of 20i2's disasters vzere weather related; 
212.000 people were left homeless by 
monsoon flooding in North Korea, 530, ooo 
displaced by floods in Niger, 3.5 million in 
China forced to leave their homes by storms 
and typhoons and more than 3rU3,000 people 
displaced by floods in south Sudan. Between 
tltem, Supersiorm Sandy in ihe US and Cuba 
and Super Typhoon Bopha in the Philippines 
displaced at least 1.1 million and killed at least 
1.300 people. The UN Secretary General, Ban 
Ki-moon, summed up these events with the 
statement: "The danger signs are all around. 
The abiiormai is now the nav normal".*’ 

Given the impacts of climate change, we are 
likely to see increasingly volatile weather 
patterns and more frequent severe wieather 
events, in areas prone to natural catastrophes, 
risk mitigation, while important, may only go 
so far, AS infrastructure and industry develop 
further, businesses and governments must 
give serious thixight to ways in which risk 
transfer can be used to protect economic 


growth. The insurance industry needs to 
continue to provide prodi.ict.s wn’icii mitigate 
the fBiancial losses caused by natural hazards 
and help communitis;; to recover. 

This is a reality which too many businesses 
and governments in cisa.sterprone countries 
are failing to address. 

Towards the end of 2012, Uoyd's and the 
Centre for Economic and Bu.siness Research 
publistTed tlie first ever Uoyd's Global 
underinsurance Repert-Hsee Table 4), wtticii 
Quantified the gap between tiie levels of 
insurance penetration in 42 countries at 
various stages of economic development and 
the annualised cost of natural catastrophes 
experienced by them. The research showed 
that 17 high-growth economies had, between 
them, an annualised USS168 billion insurance 
deficit, leaving them severely exiiosed to the 
long-term costs of catastrophes. 

These losses, of course, will not remain static. 
The report revealed how the pace and extent 
of global economic development tiave 
increased the cost of catastrophes by US$870 
billion in real terms since 1980, As fast growing 
economies develop tiieir infrastructure, 
transport and industry, and increa.sing 
numbers of people live in cities, the impact of 
natural disasters, both in terms of loss of life 
and business costs, will inevitably increase. 
Now these countries chosfi to transfer their 
risk is significant. China, for example, which 
insured Just 1.4% of losses from natural 
catastrophes between 2004 and 2011, ‘self- 
insured' tosses of USS208 billion in that time; a 
cost ef fectively borne by taxpayer.?. Having 
analysed five major natural catastrophes, the 
research found that a one pei'ceniage point 
rise in insurance penetration can reduco the 
burden on the taxpayer by 22%. in areas prone 
to natural catastrophes, risk mitigation may 
only go so far; as infra, structure and industry 
develop further', businesses and governments 
will nave to give seriou.s thouglit to ways in 
whtch ris.k transfer can be used to protect 
economic growth. 
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NATURAL HAZARDS- PfiKMtrTY AND PREPAREDNESS 2013 VERSUS 2011 


oysRAumsKS 

2013 

PRIORITY 

SCORE 

2011 

MEPABfeUNFSi ' Rxirirv hreo< 

SCOk' • ' 

2011 

rueCriess 

FIOODWC 

30 

4 9 3.6 

5.2 

WINDSTORM 

3$~ 

4 6 3.2 

4.5 

DROUGHT 

14 

4.6 3.0 

4,4 

IHREABTO BIODIVERSITY AND 

CONSERVATION AFFECTING OUR OPERATKmS 

32 

4 5 2.8 

4.3 

EARTHQUAKE 

30 

1 1 3,3 

4,5 

IMPAaOF SPAa WEATHER 

29 

4 ?. 2 6 

3.8 

VOLCANlCERUPTtON 

22 

4 xj 2 4 

4,0 
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Chat! 7 

NATURAL HAZARbs-PRIORlWANDPREPAREDNESS BY REGION 




T1ER3(UN0E 


BENCHMARKED 


COUNTRY 


INSURANCE LEVEL' 


mSURANCElEVEL 


COUNTRY 


NETHERLANDS 


Df-NMARK 


HONG KONG 


NEW ZEALAND 


POLAND 


SPAIN 


BANGLADESH 


INSURANCE CLASSIFICATION OFCOUNTRIES (2011) - LLOYD'S GlOBAlUNOaiiNSURANCE REPORT 


SOUTH KOREA 

2.55 

SOUTH AFRICA 

1.02 

COLOMBIA 


0.17 


UNITED STATES 

2.53 

TAIWAN 

0.97 

THAILAND 


0 41 


CANADA 

2A7 

IRELAND 

0.75 

, , BRAZIL 


0.S1 


GERMANY 

2.11 

ITALY 

0.62 

MEXICO 


0.67 


AUSTRIA 

1.67 

WIGENTINA . 

O.A<r 

SAUDI ARABIA 


0 54 


UNITED KINGDOM 

1.60 

ISRAEL 

O.iifc 

CHILE 


0.9? 


AUSTRALIA 

1.39 

SVI€C€N 

OM 

CHINA 


1.09 




lAPAN 

0.63 

NIGERIA 


1.11 




FRWiCE 

0.39 

INDIA 


1,18 




RUSSIA . 

0.36 

TURKEY 


131 




NORWAY. 

0.25 

EGYPT 






MALAYSIA 

0.15 

PHILIPPINES 


1.36 7 




dNG>UK:«E 

0.D8 

VIETNAM 


1.38 




UAE 

0.08 

INOONtSIA 


1.67 
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Risk index 20'. 


China . : • 

25 

Brazil : 

26 

Mexico 

27 

India : . ^ i • 

28 

Turkev 

29 
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THE VISION 2025 COUNTRIES - 
THEN AND NOW 


In May 2012, Lloyd's launched its new strategy 
to help the Lloyd's market take advantage of 
the cffiportunities presented Dy the world's 
fast growing economies - vision 2025.” A 
detailed analysis of potential opportunities 
sugivsted that China BftVii Mexico inUiia'd 


Tiirkey should be iloyci's first priorities. In this 
section, we highlight the top five risk priorities 
identified by the business leaders surveyed irr 
these countries and summarise the relevant 
findings from the Lloyd's Global undennsutarice 
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26 SECTION FOUR 


THE UlSION Z025 COUNTRIES - THEN AND NOW 

COMTIilJID 



BRAZIL 


'Wem, , . ■ ' • • ' ',S 

the US Was not country conc'(:'i '■ 

WitiT currency trtanipulattpn in 2011. It wns eiSQ;:-'i 
the number one rislr identified I • 1 ■ i ■ 
business leaders, ir! SepteniOc .'t:'. 
presentee! ttio World Trade Oryai itSctUon iwu});;;'.; 
withpi'ODosciisfoi'WlOmemOeistoDf - ; 
then ir!dListrK-}s from trcicie irnlvilances i. 
by currency fluctuations. Ttiis > ' ■ ■ , , i. . > ■ 

ainxist tmmediately after me I'l. 

.Governmenttaisedataxonci'i v,v;i ,! i..;,, 

, ratio ,Qf imported parts following a surge rn 
Chinese-made cat imports. i 

Tile numbi?! tvvo risk for BraTifian comparues 
2011 was fraud and corruotion. tn me 2011 
Trartsparency international Percepfiorf-in^x 
20H, Brazil was ranked 73 out : r . . 

countries,^'' with the Federation pr trvjustrms 
Sao P.aulo estimating corruotiop costs Brazil 
between 1,4% and2.3%ofitsfiDPevi5ryye(!r.|^ 

The numlier three risk for Brazilian busines;.; 
Ireadetsin20’i was high taxation, tollowmi!’ 
the inflationary crises of the l9Hi)s and the 
1990s, Brazif prioritised the imiioiiaiTceoi 
fiscalstabititvanc!infl3t!oncoii';.'i I'l'shi' : 
reform agenda for personai and corp^j^e tai^^ 
muchremait’.suniniplementec - , . mM.i 
Bmztl tias corporate tax rates wfiidi oxcecc; 
those' ot tfii' 


sudceniy sioweo. 
■ni3^»ereDrporate tax rates .nave 
neltierRumber one pf lontv for 

lecTders, just as 'they have, 
eir j? 0 e,PS:«i curope. 
jalt&gcwitT storv Slows, tne same tear 
toiytifetpla ali t m R K 
iS'naiftbemg-plsveoout in Br^il-the ' 
'•k^^.^tomers'and canceifed orders;;' 

E ny'grew'at'its 
stO.6%,.' 

veroigfowth'fOr 
wnaridyjust'asin 
;art&dpfioniising;. | 
^razfefi;. - , '■ 'I 

)% of their iocorhe;| 
was inevitable.'-' s; 
•azifs' businesses,;;! 
■u'fS Mure',,up,' ' 

■arly a fixed-time | 
an U5S60 biio.rt ofij; 
airport, - o: 
e forthcoming \ 
raztisiP iiusiness iS 
ssfut eonipfeiion; s 
aboutthe S 
anastadiunVand- if 
•ijctidn,therisk'pf| 
fuel bppprtunityi . % 
Hisn, businesses. v:i 
njianceReporf 
4r!tly urtcferldstife^fc 
catastrophes, 
lountnes ■. 
e penetration .in ".i.'i; 
PP stands aM,B% 
,ap for Brazil jn-'. if 
3ee'Table,4), 
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its caose.publistieo just two weeks 
■exonerate cyber breaches, some iri^uStr? ■; 
■'experts rePiair'.Bdunconvmcec!.. irsdia's 
defe'nce.sftes aiso'caipe-undej' attad^ifrofti'iv 
‘hacktivisf ^pups Anonymo . 
Hackerdi'nAlgef'fa'(R20i2an i- \(j' 

t:ERT-m,.weii over '14.000' 
were hacked during the year March Zpta. V:'; 
saw the site of the military ,Deier( e 
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30 SECTIOH FOUR 


THE VISION 2025 COUNTRIES - THEN AND NOW 

COiTMUED 


TURKEY 


W»ilc Tuikey's young popiilalion niey be tbe 
envy of ageing Eurapean countries such as 
Germany, tlw TO^atK»5S'(S:defTK®aphic 
change are clearly being felt by oiir sanipie 
who, ranked rt as their nwtiber:^ftree j3i^iess . 
risk. Ttieft^ bird):rater«rf3iehhas^decAn«5-iv;;.-: 
only since 200S^has creataja.^r^ ana • • 
groMir^ population which 
on state finances fflKJtiiheBTinft^tfucture and 
pre^nts a challenge to theslate ir|.t«Tns of . 
fwWKShgadequate:J<SW.ti»^ ■ 

underrtes^loped rjiral-are®, wfliere nearly a • • 
quarter of: the j»[wlatiohwefffc«T:agrteolftjFe/; .y. 
are drivmgmore young peopte to We ciaes, " : : ; > 


addir®:to pressure on hoosing and 
:^UGaticffl.;pfOvisfOR; While Turkey^s overall 
an^npfe^ment rate stood at lust over, 9% at 
-.We:SartQf‘20i3. Its youth unemoloyment 
rate reached over 20%- in May. According to 
•^heoa^'s May .2013 list. Turkey came 
toorth in the list of the ten most , 
tinpfoductive countries inwestern Europe.” 
CowHfiesall over Europe are recognising tfie 
- daogersa lost generation’ of young . 

•uEi»nfrtoyed present to social.stabAty and 

.:'ftft.«eeconOTnic prosperity; For a cotjntry. : 

cyvAththe largest youth demographic in- . ^ ^ 
.:Europe,.these dangers can ontybeampiified.- 
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RESULTS FROM EARLIER RISK INDICES 
RANKED IN ORDER OFTHEIR PRIORITY 
ATTHATTIME. 


2013 RISKS 

1 Higfi taxation 

2 LOSS of customei's/canceilerj orders 

3 Cyber I'tsk 

4 Pticeofmateriahnpuis 

5 L-xcessiveiy strict regulation 

6 Changing legislation 

7 inflation 

3 Cost and availability of credit 

9 Rapid technological changes 

10 Currency fluctuation 

11 interest rate change 

12 Talent and sinlls shortage 

13 Reputational risk 

14 Corporate liability 

15 Major asset price volatility 

16 Pooi'/incompiete regulation 

17 Government spending cuts 

18 Fraud and corruption 

19 Theft of assets/intetlectual Property 

20 Failed investment 

21 Corporate governance and internal 
oversight failure 

22 Critical infrastructure failure 

23 Supply chain failure 

24 increased protectionism 

25 insolvency risk 

26 i-nergy security 

27 Demographic shift 

28 industrial/workpiace accident 

29 Pollution and environmental liaWIity 

30 Sovereign debt 

31 Piracy 

32 Climate change 

33 Water scarcity 

34 Strikes and industrial action 

35 Population growth 

36 Expropriation of assets 

37 Urbanisation 

38 Food security 

39 Harmful effects of new technology 

40 Pandemic 

41 Abrupt regime change 

42 Terrorism 

43 Riots and civil commotion 

44 Flooding 

45 Windstorm 

46 Drought 

47 Threats to biodiversity and conservation 
affecting our operations 

48 Earthquake 

49 Impact of space weather 

50 volcanic eruption 


2011 RISKS 

1 Loss of customers/Cancelled orders 

2 Talent and skills shortages 
{induding succession ri^> 

3 Reputational risk 

4 Currency fluctuation 

5 Changing legislation 

6 Cost and avaSability of CT^it 

7 Price of material inputs 

8 inflation 

9 Corporate liability 

10 Excessively strict regulation 

11 Rapid technological changes 

12 Cyber attacks (malicious) 

13 High taxation 

14 FaBed investment 

15 Major asset price volatility 

16 Theft of assets/inieltectual Property 

17 Fraud and corruption 

18 interest rate change 

19 Ciyber risks (non-maNcious) 

20 Po(x/tncomp!ete regulation 

21 Critical infrastructure failure 

22 Government spending cuts 

23 Supply chain failure 

24 Pollution and environmental liability 

25 Sovereign debt 

26 incieased protectionism 

27 industrial/workpiace accident 

28 Energy security 

29 insolvency risk 

30 Demographic shift (eg ageing 
population, youth emigration) 

31 Strikes and industrial action 

32 Climate diange 

33 Pandemic 

34 Piracy 

35 Water scarcity 

36 Terrorism 

37 urbanisation 

38 Population growth 

39 Riots and civil commotion 

40 Food security 

41 Harmful effects of new technology 

42 Flooding 

43 Expropriation of assets 

44 Earthquake (including tsunami) 

45 Abrupt regime change 

46 Windstorm (eg hurricane, 
cyclone, typhoon) 

47 Drought 

48 Threats to biodiversib/ 

49 impact of space weather 
(eg solar flares) 

50 volcanic eruption (including ash) 


2009 RISKS 

1 Cost and availability of credit 

2 Cunenev fluctuation 

3 insolvency risk 

4 LOSS of customers 

5 Major asset price volatility 

6 Cancelled orders 

7 Risk of excessively strict regulation 

8 Corporate liability 

9 Reputational risk 

10 Proiectrteliveryrisk 

11 Abrupt interest rate change 

12 Risk of poor/incomplete regulation 

13 increasing protectionism 

14 Failed investment 

15 Fraud and corruption 

16 information security breach 

1 7 Price of materia! inputs 

18 Theft of assets/intellectual property 

19 Rapid technological change 

20 Cyber attacks 

21 Workforce health 

22 Talent and skills shortages 

23 Supply chain failure 

24 Succession risk 

25 mdustrial/workplace accident 

26 Energy security 

27 Piracy 

28 Strikes 

29 Pollution (caused by business) 

30 Flooding 

31 Terrorism 

32 Currency inconvertibility 

33 Climate change (impact on business) 

34 Pandemic 

35 Expropriation of assets 

36 Earthquake 

37 Drought 

38 Riots and civil commotion 

39 Windstorm (eg hurricane or typhoon) 

40 Abrupt regime change 

41 Wildlife 
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APPENDIX 2 

TOP 50 PRIORiTY RISK SCORES IN 
2013 BY REGION 


TOP 50 PRIORiTY RISK SCORES IN 2013 - ASIA-PACIf !C 


1 PRICEOfMATEKIALINPUTS _ _ h.m 

2 HIGHTAXATION _ ' tBSBBBffi a MI I M I I IIillll l ll lil ll 'B rBB BB^^ _ _ 6.13 

3= CURRENCY ELUCTUA^ON tfligaiaB i iyijaill l l l iliroil1»H^ 6.05 

3= INFLATION _ g liWBma B mW i riMWWOTI1 ll «'lllll l lliWl!i5 6.05 

5_ LOSSOfCUSTOMERS/CANCeiLEDORDERS " 6,01 

6=: MAIORASSETPRICEVOLATIIITY ia aa8 Wrroiwy^ | wm.ll l OTl»ril1Wn^ 5.91 

6= TAIENTAND SKILLS SHORTAGE _ _ M l lWWaMi il w iwBilW^^ ~ 5.91 

6 CYBER RISK WBaaBWaMWWaWM I l llwa j BM 5.90 

9 EXCESSIVELYSTRICTRECULATiDN _ _ IWinWirFinilltl«BMBiWliaiBIIIIIIII|li||llll1llllll^ 5, 76 

10 INTERESTRArtCHANGE _ jM MMinWII WTIWin i WIWBWUllll l llWg i ro _ 5.7S 

11 COSTANDAVAIUBIUTYOFCREOIT WBWJBIlOTIIIIIIMWiWWtWaiw _ 5.72 

12 RAPIDTECHNOLOGICAICHANGE^ __ _ _ 'WWfflllimiriWniwi w i^ ^ ' 5J0 

13= SUPPLY CHAIN FAILURE .tllllUIIMMUMlWW I l iWjWa W 5.61 

13= CHANGING LEGISLATION 5.61 

15 coRpORATEGOVERNANCEANDiNTERNALOVERSiGHTfAiLURE _ _ _ 5.59 

16 CRITICALINFRASTRUCTUREFAILURE _ 5.5R 

17 CORPORATE LIABILITY ' ' jjwi l ilU l ui BBWwiK^^ ~ 5,SS 

18= FAilEDINUEWKNT S.S2 

16= REPUTATIONAL RISK wmmmamimmKmmtmmmBBmmmmBi _ 5.52 

20 INCREASED PROTECTIONISM 5.U7 

21 INDUSTRIAI/WORKPUCEACCIOENT tmmtmmemmammamammmmmm 5.i>6 

22= FRAUDANOCORRUP7ION wammmmmmmmmmmmKmmmKmm s.AO 

22« POOR/INCOMPimREGUUTlON - " _ 5.W 

24 GOVERNMENTSPENorNGCufs 31" mmmmmmmmiimmgnmmasmmmma ~ S,39 

2^ ENERGY SEDJRITY wmmHamKmmmimmBmmmmmmamm 5.36 

26_TH£FTbFASSEtV6RiNTEiiECTUALPROPERTY ' 5.32 

2’7”p6PULATIONCROmH ’ WBHaBBSaBBBMaBWaWBWBBW^ 5,30 

28 DEMOGRAPHIC SHIFT ’ ^ _ s,23 

29” POLLUTlONANbENVIfiONMENTAlLiAeiLITY ^ 5.25 

jdi’fNSOLVENCYRISK _ _ 5.10 

3®?J090SkyRITYj_ - _ 5.10 

32 CLIMATE CHANGE wmmmmmmmmmammmmimmmmm _ 5.18 

33 SOVEREIGN dVbT ’ S.H 

irVANDEMlC _ 5;11 

35 URBANISATION , _ mmmmmmmmmmmmmmmmmmm 5.08 

36 '"water SCARCITY s.OT 

37^ PIRACY 5.00 

37» EXPROPRIATIONOFASSETS wmmmmmmmmmmmmmmimmm 5,00 

39 HARMFULEFFECTS'oFNEWTECHNO'lOGY 4.96 

40 STRmESANDINDUSTRIAlAaiON ■■■■■■ ■■■■■■■■■■MMWNWW _ 4-54 

41 DROUGHT _ _ .4.20 

42 FLOODING _ 4.23 

43 abrupthegimechangi _ ''•2'* 

44 THREATSTOBiooiVERStTYANDCONSERVATiONAFfEcfiNcbuROPERATioNS wmmmmmmmmmmtoKam i __ 4,19 

45 EARTHQUAKE . . .. 

46 TERRORISM _ _ 4.09 

47 RIOTSANDCIVILCOMMOTiON 

48 windstorm” . .. 

49 iMPACTOFSPACEWEATHER mmmmmmtmKmmmmmm 3,8S 

50 VOLCANIC ERUPTION _ 3,48 

0 1 2 3 4 5 6 7 8 
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TOP SO PRIORITY RISK SCORES IN 2013- EUROPE 


1 HIGHTAXATION 


2 toss Of CUSTOHE RS/CANCE llE D ORD ERS 

3 CHANGING lEGiSLATlON 


6 CYBIRRISK 


9 REPUTAHONALRISK 


10 CORPORATE LIABIUTV 


11 POOR/INCO MPIET E REGUIATION 


U fRAUDANOCORRUPTION 


IS INFIATION 


16 TALENT AND SKlllS SHORTAGE 


17 FAILED INVESTMENT 


13 INSOLVENCY RISK 


20= CURMJ^CYf LUaUATjOl^ 


24 SOVEREIGN DEBT 


25 INCREASEOPROTECnONtSM 


26 SUPPIYCHAINFAILURE 


27 ENERGY SECURITY 


28 OEMOGRAPHICSHIfT 


33= EXPROPRtATIONOFASSETS 


33= HA^fULEFFEaSOFNEWTECHNOLOGY 
3S RIOTSANOCIvilCOMMOTION 


36 URBANISATION 


37' CUMATI chance' 


3B ABRUPTREGIMECHANCE 


39 TERRORISM 


40 FOOD SECURITY 


41 water'scarcity' 


42 FLOODING 


43 POPULATION GROWTH 


44 PANDEMIC 


48 IHPACTOFSPACEWEATNER 


SO VOLCANtCERUPTIDN 


xeouti'f 
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APPENDIX 2 


TOP 50 PRIORITY RISK SCORES IN 2013 - SOUTH AFRICA 


lOSSOFCUSTOMERS/CANCELLED ORDERS 
FRAUDANDCORRUPTION 

CURRENCY FLUaUATION 

STRfKESANDINDUSTRIAlACTION 

INFLATION 

COST^AND AVAILABILITY OFCREDrr 
CYBERRISK 

EXCESSIVELYSTRICTREGULATION 
INCFIEASED PROTECTIONISM 
HIGH TAXATION 
PRICEOFMATERIALINPUTS 
INTERESTRATECHANGE 
REPUTATIONALRISK 
RAPIDTECHNOLOGICAl CHANGES 
THEFTOFASSmqaiNTElLEaUAlPROPERTY 

SUPPIYCHWNFAILURE ' 

MAJORASSETPRiCEVOLATIllTY 
TALENTANDSKIUS SHORTAGE 
CORPORATE LIABILITY 
CHANGINGIEGISLATION 
ENERGY SECURITY 
FAILED INVESTMENT 
I industriaC/workplaceaccioent 

_DEMOGRAPHtCSHlrt 

governmentspendihgcuts ■■ 

RIOTS AND Civil COMMOTION 

'corporate GOVERNANCE AND iNTERNAlOVERSiGHT FAILURE 
POOR/INCOMPLETEREGUWTtON 
"POU'utlON AMD ENVIRONMENTAL LIABiuTY 

EXPROPRIATIONOf ASSETS 

cilMA're CHANGE 

POPULATiONGROWTH" 

WATERSCARCifY ' 

1 iNSOLVENCYRisk ’ 
i CRmCAtlNfflASTRUCTUREFAiLURE " * 

ABRUPTREGIME CHANGE 
PIRACY 

FOOD SECURITY 
PANDEMIC 

HARMFULEFFECTSOFNEWTECHNOLOGY . ...7 . 

SOVEREIGN DEBT 

URBANISATION 

TERRORISM 

FLOODING 

DROUGHT 

THREATSTO BIODIVERSITY ANDCONSERVATION AFFECTING OUROPERaTiONS_ 
WINDSTORM 

IMPACTOFSP^CEWEATHER 

EARTHQUAIU 

VOLCANIC ERUPTION ' 


6.92 

6.67 
6-50 
6.5Q 
6-42 
S.T3 
6.3T 
6,33 

5.25 

6.17 

6.17 

5.17 

6.17 
6.00 
6.00 

5.92 
5,75 

5.67 
5.53 
5.53 
S.5Q 
5..T3 

5.25 

5.25 

5.25 

5.25 

5.17 
5.17 


^^32 

4.75 

4.75 

4.75 
4.67 


4.58 

4,S0 

4.33 

4.17 


4.00 
3.33 
3. SO 

3.42 

2.92 

2.50 

2.42 

1.92 

1.50 


Lloyd's 


Risk index 2013 


536 


37 


TOP SO PRIORITY RISK SCORES IN 2013 - NORTH AMERICA 


1 HIGHTAXflTION 

2 CYBERRISK 

3 loss Of CUSTOM ERS/ CANCeilED ORDERS 
k _CHANGINGLEGISlATiON 

5 iNELA'nON _ 

6 EXCESSiVEL^STRICTREGUlATION 

7 PRlCEOfMATERIALIMPUTS 

B RAPiOTECHNOLOGICALCHANGES _ 

9 COSTANDAVW^LABIUTYOfCREDIT 

10 HA10RASSET PRICE VOUTIUTV 
n INTEREST RATE CHANGE 

12 GOVERNMENTSfENDI^GCUTS _ 

13 POQR/iNCOMPLETE REGUIATIQN 

14 THEFTOFASSETSOfilNTElLECTUALPROPERTY _ 

15 CURRENCYRUaUATION 

IS mENTANDSKIlLSSHORTAGE 

17 REPUTATIONAL RISK 

j:ORPORATE LIABILITY 

18= WINDSTORM _ _ J 

20= fRAUO^DCORRUPp'ON ^ 

20= ENERGY SECURITY 

22 bEMOCRAPHICSHIF^ _ 

23 FAILED INVESTMENT 

24 'incriasedprotecii6nism_^^ _ 

25 SOVWEiGNbEBT 

26’'pbLLUWNANbENVlR0NM’ENTALliABiLITY 

27 CORPORATEGOVERNANCEAlWI^RNALOVERSiGHTFAILURE 

28 INSOL VENCY RISK ' _ 

29 CRiriCALINFRASTRUCTUREFAILURE _ _ 

30_ S^IHOT€CHAN6E_ _ 

31 INOUSTRiAL/WORKPLACEACCIOENT 

K SUPPLyCMINFW\uRE_ 

BFORbUGHT 

34 POPIILATIONGROWTH 

35 ' WATERSCAfiCtTY 

36 PIRACY ‘ ' ^ - - 

37 EXPRbPfllAT10N0FASSiTS__ _ _ _ 
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TOP 50 PREPAREDNESS RISK SCORE IN 
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TOP 50 PREPAREDNESS SCORES IN 2013 -NORTH AMERICA 
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EXECUTIVE SUMMARY 

This report evaluates the potential impacts on the U.S. economy from possible future carbon 
taxes whose revenues would be devoted to a combination of debt and tax rate reduction. The 
results take into account the varied economic effects of fossil fuel cost increases due to a carbon 
tax as well as the positive economic effects of the assumption that carbon tax revenues would be 
used to reduce government debt and Federal taxes. 

Objectives and Melhotioiogy 

We use an economy-wide, computable general equilibrium (CGE) model (NERA’s NeivERA 
model) to develop estimates of the effects of a carbon tax on the U.S. economic system, 
including: 

1 . U.S. economy. These effects include economic activity as measured by gross domestic 
product (GDP), personal income, and various measures of effects on workers. Results 
are developed for the United States as a whole and for individual sectors and regions 
(c.g.. gross regional product or GRP). 

2. Emissions and energy markets. These effects include carbon dioxide (CO 2 ) emissions 
at the national, regional, and .sectoral levels, and outcomes in energy markets, including 
electricity, natural gas. coal, and oil. We report national and regional results. 

.Such economic impact results are important so that the economic effects of a specific carbon tax 
policy can be compared to estimates of the environmental effects of the policy. 

The NjwERA model combines a detailed plant-speciflc representation of the electricity sector and 
the related coal sector with representation of the rest of the sectors of the economy. Consumer 
choices and financial outcomes are also integral to the model projections. This model was 
designed to a.ssess, on an integrated basi.s, the effects of major policies on electricity markets, 
other energy markets, and the overall economy. The model also projects reductions in CO 2 
emissions that occur within U..S. borders.' Ne„,ER.A performs its analysis with varying regional 
detail. In this report, we provide results for the United Stales as a whole and for 1 1 regions of 
the U.S. Appendix A provides a detailed description of the Nc^ERA model. 

Carbon Tax Cases Evaluated 

We have developed analyses for a “Baseline" case and two carbon tax cases that are added to the 
Baseline case's assumptions. All the results that describe changes in economic outcomes due to 
one of the carbon tax cases are changes relative to the value of that same economic variable in 
the Baseline case. The specific assumptions of the tw'o carbon tax cases are as follows: 


This model does not, however, estimate the potential for the policy to cause increases in emissions outside of U.S. 
borders, a phenomenon known as “leakage." 
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1 , S20 Tax Case: This case assumes a carbon tax that begins at $20/metric ton of CO 2 
(20 1 2 dollars) in 20 1 3 and increases at 4% per year in real (20 1 2) dollars. 

2. 80% Reduction Tax Case: This case is the same as the $20 Tax Case up to 2018, at 
which time it is assumed to be set on a trajectory designed to target progress towards an 
80% reduction in CO 2 emissions from 2005 levels by 2053, but with a maximum tax rate 
set at $1 ,000/metric ton. 

Both cases presume that the carbon tax would be levied “upstream” on primary' fuels in order to 
cover the vast majority of U.S. carbon emissions. In both cases, the net Federal revenues from 
the carbon tax are used to reduce the Federal debt and to reduce marginal personal income tax 
(PIT) rates from their assumed levels in the Baseline. Figure 1 shows the assumed carbon tax 
rates for the two cases. 



The $20 Tax Case is similar to policies suggested recently in reports by the Congressional 
Research Service and by a group at the Brookings Institution, although they differ in the specific 
uses of the carbon tax revenues.^ Similar carbon tax levels to the $20 Tax Case also have been 


“ J.L. Ramseur, J.A. Leggett and M.F. Sherlock, Carbon Tax: Deficit Reduction and Other Conxiderations, 
Congressional Research Service report for Congress #7-5700, September 17, 2012; M. Muro and J. Rothwell, 
“Cut to Invest: Institute a Modest Carbon Tax to Reduce Carbon Emissions, Finance Clean Energy Technology 
Development, Cut Taxes, and Reduce the Deficit.” Remaking Federatism/Renewing the Economy #7, Brookings, 
November 13, 2012. 
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modeled by other researchers, but again with differing assumptions about how the carbon tax 
revenues would be recycled. 

Tlie 80% Reduction Tax Case is motivated by a recognition that the $20 Tax Case is not 
projected to produce sufficient carbon emissions reductions to meet the commitments that have 
been discussed in international negotiations and embedded in prior Congressional legislative 
proposals for national cap-and-trade programs.'* This second case represents a scenario in which 
a carbon tax policy begins with the same rates as the $20 Tax Case but then changes to 
substantially higher rates in order to target larger emissions reductions by the end of the period. 

Baseline debt is also an important assumption in an analysis such as this. The baseline debt is 
projected initially based on tax rates in place during 2012, combined w ith current projected 
expenditure programs; however, the Baseline case also assumes that the debt will not exceed 
100% of GDP, In the first modeled year in which the debt would otherwise exceed 1 00% of 
GDP (which is 2023 in this study), the 2012 tax rates are replaced by higher tax rates, set at pre- 
2001 levels. In addition to those tax rate increases, decreases in current projected entitlement 
spending are also implemented in the Ba.seline case to maintain a debCCiDP ratio of about 1 .0. 

As discussed in more detail in the main body of this report, a lower national debt-to-GDP ratio is 
assumed to benefit the economy by lowering interest rates for Federal debt, leading to lower 
Federal interest payments, which lead to other positive economic impacts. Reductions in PIT 
rates relative to the Baseline afso lead to positive economic impacts because the reductions in tax 
rates increase incentives to work and inve.st and also reduce the size of the "tax-interaction 
effect" associated with the overall cost of the carbon tax. 

Effects on the V.S. Economy ond (J.S. Households 

Figure 2 shows the net effects of the two carbon lax cases on the U.S. economy as measured by 
GDP and U.S. household consumption. (All dollar values in this report are in 2012 dollars.) 
Under the $20 Tax Case. GDP would be reduced from the Baseline levels by about 0.4% ($60 
billion) in 2013 and by about 0.6% (.$230 billion) in 2053, The negative impacts of the 80% 
Reduction Tax Case on GDP are substantially greater in the later time periods, reaching 3.6% 
(almost $1.4 trillion) by 2053. 


* S. Rausch and J. Reilly, Carhon Tax Revenue and ihe Budget Deficit: . i frin-lf '/n-lf/n Solution? MIT Joint 
Program on the Science and Policy of Global Change, Report U 228. August 2012; W. McKibbin, A. Morris, P. 
Wiicoxen, and Y. Cai, The Potential Role of a Carbon Tax in l/.S. Fiscal Reform. Climate and Energy Economics 
Discussion Paper. Brookings, July 24, 2012. 

For example, the Waxman-Markey Bill (H.R. 2454) passed by the U.S. House of Representatives in June 2009, 
would have required greenhouse gas emission reductions of 83% relative to 2005. It should be noted, however, 
that the Waxman-Markey Rill and other similar legislative proposals allowed for international offsets and had 
provisions for the banking of allowance.s. 
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Figure 2: Macroeconomie Impacts of Carbon Tax Cases 


Present 

Value 

2013 

2023 

2033 

2043 

2053 

Baseline 

GDP (Billions of 2012$) 

1 $396,400 

1 $14,940 i 

SI 9.400 

$24,680 

$31,280 

$38,120 

$20 Tax Case 

GDP (% Change from Baseline) 

-0.5% 

-0,4% 

-0.5% 

-0.5% 

-0.5% 

-0.6% 

Change in Avg. Consumption 
per Hoiisehoid^ 

-S3 10 

-$20 

-$340 

-$350 

-$440 

-$440 


80% ReducHon Tax Case 


GDP (% Change from Ba,seline( 

-1.2% 

-0.4% 

-0.5% 

-1.0% 

-2.5% 

-3.6% 

Change in Avg. Consumption 
per Household 

-$920 

-$80 

-$690 

-$860 

-$1,5I0 

-$2,680 


Present value calculated using a 5% real discount rate, whicii is the rate used in the model. 


Under the $20 Tax Case, average household consumption would be reduced by about $.140 in 
2033 and by about $440 in 20,53, with an average present value reduction over the period from 
2013 to 2053 of $3 10 per household. Under the 80% Reduction Tax Case, the average 
household consumption declines by about $860 in 2033 and by alrno.st $2,700 in 2053, with an 
average present value reduction of $920 over the entire period. 

These results indicate that the net aggregate effects of the two carbon tax cases on the U.S. 
economy and on U.S. hou.sehokl con.sumption would be negative. In other words, when 
considered at an aggregate level, the negative economic effects of both carbon tax cases 
outweigh their positive economic effects, which include estimates of the gains from using net 
carbon tax revenues to reduce both the Federal debt and Federal PIT rates. Our analysis of the 
economy-wide impacts of the policy indicates that although the net c,arbon tax revenues are 
positive in all years, their fiscal benellts to the economy are not large enough to outweigh the 
direct costs that the carbon tax imposes on the economy. We also find that the higher carbon tax 
case results in larger net negative aggregate impacts. 

Figure 3 focuses on several dimensions of projected impacts on income from labor (“worker 
income") as a result of the carbon tax. The carbon tax leads to lower real wage rates because 
companies have higher costs and lower labor productivity under a carbon tax, effects that are 
partially offset by the lower Federal PIT rates that are allowed by the use of carbon tax revenues. 
Lower real wage rates directly reduce labor income per hour and thus lower workers' incomes 
even if they continue to work the .same number of hours. Flowever. the lower wage rate also 
decreases the willingness of workers to supply as many hours to the job market. That is, there is 


^ The.se changes in consumption are relative to an average Baseline household consumption ot'StlT.OOO. Note that 
average household consumption is significantly larger than the more commonly-repoiled figure of median 
household consumption because of the impact of very high-income households. Also, average household 
consumption in the U.S. presently exceeds average household income, due to household debt. 
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an incremental shift towards greater demand for leisure, which implies reduced labor force 
participation. With fewer hours worked, total labor income declines by a greater percentage than 
does the wage rate. These are the net effects on labor in the aggregate, and include the positive 
benefits of increased labor demand in sectors providing energy and other goods and services that 
have low carbon-intensity.’’ 


Figure 3: Labor Impacts of Carbon Tax Cases 



2013 

2023 

2033 

2043 

2053 

Baseline Job-Equivalents * (Thousands) . 

138.700 

153.100 

168,100 

183,600 

201,000 

$20 Tax Case 

Wage Rate (% Change from Baseline) 

-0.8% 

-1.0% 

-0.9% 

-1.1% 

-1.2% 

Labor Income (% Change from 

Baseline) 

-1.0% 

-1.1% 

- i . i % 

-1.2% 

- 1 .4% 

Job-Equivalents* (Change from 

Ba.seline, Thousands) 

-L5i0 

1 

-2.200 

-2.520 

-3,210 

-3,770 

80% Reduction Tax Case 

Wage Rate (% Change from Baseline) 

-0.6% 

-1.2% 

-1.7% 

-4.3% 

-7.2% 

Labor Income (% Change from 

Baseline) 

-0.8% 

-1.3% 

-1.9% 

-5.1% 

-8.3% 

Job-Equivalents* (Change from 

Baseline, Thousands) 

-1,260 

-2.750 

-4,370 

-11.860 

-20.670 

* Total job-equivalents equals total labor income change cliv' 

ided by the average annual income per job. This does 


not repre,sent a projection of numbers of workers (hat may need to change jobs and/or be unemployed, a-s some or all 
of it could be spread acro.s,s workers who remain employed. 

The total reduction in labor income is spread over many workers, most of w'honi continue to 
work, but its dollar magnitude can be placed in context by estimating the equivalent number of 
average jobs that sucli labor payments would fund under baseline wage rates. To state the labor 
income changes in terms of .such '‘job-equivalents" in Figure 3. the reduction in labor income is 
divided by the annual baseline income from the average job. Again, a lo.s.s of one job-equivalent 
does not necessarily mean one fewer employed person — it may be manifested as a combination 
of fewer people working and less income per worker. However, thi.s measure allows us to 
express employment-related impacts in terms of an equivalent number of employees earning the 
average prevailing wage. Note that the NewERA model, like many other similar economic 
models, does not develop projections of unemployment rates or layoffs a.s.sociated with 
reductions in labor income; modeling such largely transitional phenomena would require a 
different type of modeling methodology. 


’’ The Figure 3 shows that the two ta-x ea.ses have different impacts labor impacts prior to 2023 even though the 
carbon prices are the same in those years because the model has perfect foresight. Therefore, decisions made In 
2013 and 2018 are made with the full awareness that carbon prices are going to be significantly higher in the 80% 
Reduction fax Case than in the $20 Tax Case starling in 2023, and this drives different optima! economic decisions 
in 2013 and 2018, 
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For the $20 Tax Case, labor income declines by about 1 .0% to 1 .4% throughout the period, 
resulting in job-equivalent losses that range from about 1.5 million job-equivalents in 2013 to 
about 3.8 million job-equivalents in 2053. Under the 80% Reduction Tax Case, labor income 
reductions range from about I % in the early years to more than 8% by the end of the period, 
resulting in job-equivalent losses ranging from about 1.3 million job-equivalents in 2013 to 
almost 21 million job-equivalents by 2053. 

Effects on Carbon Dioxide Emissions' and Energy Markets 

Figure 4 summarizes the effects of the two carbon tax cases on CO 2 emissions. For the $20 Tax 
Case. COt emissions are projected to be reduced by almost 1,800 million metric tons by 2053; 
this reduction represents about a 30% reduction relative to the baseline level for 2053 and a 31% 
reduction relative to the 2005 level (5,988 million metric tons). The 80% Reduction Tax Case 
would, by design, result in substantially greater emission reductions. By 2053, the carbon tax 
would reduce CO 2 emissions by about 70% relative to the Baseline and about 71% relative to the 
2005 level.^ 

Figure 4; CO 2 Emissions and Reductions of Carbon Tax Cases (Million Metric Tons of CO 2 ) 



I 2013 

2023 

2033 

2043 

2053 

BaseUne 

CO 2 Emissions 

1 5.450 

5.530 

1 5,650 

1 5,790 

1 5,890 

$20 Tax 

CO 1 Emissions 

5.210 

4,670 

4,590 

4.640 

4,1 10 

% Reduction from Baseline 

4% 

16%, 

19% 

20%, 

30%, 

% Reduction from 2005 

i3% 

22%, 

23% 

23% 

3I%o 

80% Reduction 

COi Emissions 

.5,210 

4,400 

3.610 

2,590 

1.760 

% Reduction from Baseline 

4% 

20%, 

36% 

53% 

70%, 

% Reduction from 2005 \ 

13% 

27%, 

40%, 

57% 

71%, 


Figure 5 shows energy price projections under the Baseline and the tw'o carbon tax cases 
(inclusive of the carbon tax on fossil fuels). The price changes relative to the Baseline case’s 
levels reflect two effects: (I) the effect of the carbon tax on fossil fuels, which increases fossil 
fuel prices by an amount determined by the carbon content of the fuel and the level of the carbon 
price; and (2) the effect of market adjustments, as fossil fuel users substitute away from the 
higher-priced fuels (particularly a .shift away from coal towards natural gas in the near term). 
Residential delivered electricity prices increase as a result of the increased costs for fossil fuels 
due to the carbon tax. 


Although this case represents a sequence of carbon tax rates selected to place the U.S. economy otr a path towards 
80% reduction by 205.i. capping the carbon tax rate at Sl.OOO./ton (2012$) causes it to fall short ofthe 80% 
reduction mark in the last few years of the modeled time period. 
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Figure 5: Knergy Prices of Carbon Tax Cases, Prices Including Carbon Tax (2012S) 



2013 j 

2023 

2033 

2043 

2053 

Baseline Prices (S/MMBtu for Coal/Naiural Gas, S/gallon for Gasoline, i 

:/klVh for Electricity) 

Minemouth Coal 

$1.6i 

$1.79 

$2.01 

$2.06 

$1.76 

Wellhead Natural Gas 

S3,78 

$4.85 

$6.09 

$8.42 

$10.49 

Gasoline 

$3.51 

$4.07 

$4.31 

$5.02 

.$5.51 

Electricity (Residential) 

I2.0«; 

I3.7p 

14.3^ 

16.00 

n.ic 


S20 Tax Case fS/MMBiti for Coal/Nalural Gas, S/gallon for GmoUne. c/kWh for Eleciricily) 


Minemouth Coal 

$3.39 

$4.34 

$5.84 

$7.84 

$10,61 

Wellhead Natural Gas 

$5.43 

$6.43 

$8.46 

$1 1,69 

$15.14 

Gasoline 

$3.72 

$4.37 

,$4.74 

$5,64 

$6.43 

Eileclricity (Residential) 

13.40 

15.40 

16.70 

19.30 

20.50 


80% RecJucliofi Tax Case fS/ATAWlu for Coal/Natural Gas, S/gaUon for Gasoline, c/kWh for 
Electricity) 


Minemouth Coal 

$3.34 

$5.35 

$9.84 

$34.47 

$95.38 

Wellhead Natural Gas 

$5,42 

$7.21 

$11.28 

$25.77 

$62.66 

Gasoline 

$3.74 

$4.43 

$5.06 

$8.03 

$14.57 

Electricity (Residential) 

13,50 

16.20 

18.60 

25,90 

24.30 


Figure 6 shows the effects of the two carbon tax cases on the commodity prices that natural gas 
and coal producers receive, i.e.. excluding the carbon tax. These trends are different for natural 
gas and coal. Coal prices received by producers decrease in all years in both cases, reflecting the 
shift away from coal due to the carbon tax. Natural gas prices received by producers increase in 
the early years (rellecting their lower carbon content relative to coal) but then decrease in the 
middle years (reflecting the eventual .switch away from natural gas to low or zero-emitting fuels). 
Baseline prices are unchanged (and thus not displayed in Figure 6) since there is no carbon tax in 
the Baseline. 


Figure 6; Energy Commodity Price Effects, Prices Excluding Carbon Tax 



2013 

2023 

2033 

2043 

20.53 

$20 Tax Case. (Percentage Changes from Baseline) 

Minemouth Coal 

-6.4% 

-13% 

-14% 

-15% 

-9,4% 

Wellhead Natural Gas 

16% 

0.3% 

0.7% 

-2.0% 

-4.3% 

80% Reduction Tax Case (Percentage Changes from Baseline) 

Minemouth Coal 

-9.0% 

-1 1% 

-31% 

-22% 

-15% 

Wellhead Natural Gas 

16% 

4.8% 

6.8% 

-15% 

-8.6% 


Figure 7 shows projected impacts on the electricity sector in terms of coal electricity unit 
retirements and overall electricity demand. As expected, the imposition of a carbon tax increases 
the quantity of coal unit retiremcnt.s. with higher tax rates leading to a greater level of 
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retirements. Even the $20 Tax Case is projected to cause three times the amount of coal 
retirements by 2023 compared to the Baseline. The near-term retirements ofthe coal units are 
motivated by the anticipated higher carbon taxes in later years (which make further near-term 
capital investments to keep such plants operational uneconomical). The extent of the coal unit 
retirements is exacerbated by relatively low forecasted prices for natural gas. Under the $20 Tax 
Case, electricity demand declines about 1 1% below the Baseline level in 2033 and about 1 2% in 
2053; the 80% Reduction Tax Case causes electricity demand to drop by about 1 7% in 2033 and 
more than 25% afterward relative to the Baseline, 


Figure 7: Electricity Sector Impacts of Carbon Tax Cases 


1 2013 

\ 2023 

\ 2033 

2043 

\ 20.53 

Baseline 

Coai Retirements (GW) 

4 

36 

37 

39 

39 

U.S. Electricity Demand (TWh) 

3,900 

4.280 

4,640 

4.990 

5,380 

$20 Tax Case 

Coal Retirements (GW) 

5 

108 

1 12 

1 19 

160 

U.S. Electricity Demand (TWh) 

3.890 

3,960 

4,150 

4.370 

4,740 

% Change (Relative to Baseline) 

-2.7% 

-7.7% 

-11%, 

-12%, 

-12%, 

(W% Reduction Tax Case 

Coal Retirements (GW) 

5 

141 

213 

295 

295 

U.S. Electricity Demand (TWh) 

3.890 

3.830 

3.840 

3,590 

4,020 

% Change (Relative to Baselim) 

■2.4% 

-11%, 

-17%, 

-28%, 

-25% 


Conclusions 

Our analysis has modeled the economic and energy market impacts of two carbon tax cases, one 
in which the carbon tax is set at $20 per metric ton of COi in 20 1 3 and increases by 4% per year 
in real (2012) dollars and one in which the carbon tax rate is the same in the early years but 
eventually increases to very high levels in efforts to target an 80% reduction in emissions by 
2053. Under both cases, the net carbon tax revenues to the Federal government are used to 
reduce the Federal debt and PIT rates. We use a CGE model of the U.S. economy w'ith regional 
and sectoral detail to estimate the economic effects of these carbon tax cases. 

The model we use includes a methodology for estimating the national economic benefits from 
using part of the net carbon tax revenues to reduce Federal debt payments and part ofthe net 
carbon tax revenues to reduce the marginal tax rates on labor and capital. The combined 
economic gains from these tw o uses of net carbon tax revenues — reduced debt and reduced PIT 
rate.s — are estimated to be substantial under both carbon tax cases. Nevertheless, our analysis 
finds that those economic benellts are more than offset by the economic costs that result from the 
new tax burden of the carbon tax cases. Thus, our results indicate that the net economic impacts 
of both carbon tax cases are negative, as judged by the summary impact measures for the U.S. as 
a w hole reported above. 
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The (act that the overall national economic impacts of the two carbon tax cases are negative does 
not mean that some groups would not gain. Specifically, the national results do not reflect the 
substantial distributional impacts in which some sectors, regions, and individuals would be 
adversely affected more than the average, while others would have lower impacts than average 
and, indeed, some would be better off than in the Baseline. Aggregate economic analyses such 
as this arc sometimes incorrectly criticized for ignoring employment and other economic gains to 
lower-carbon activities; however, these gains are accounted for in this analysis. Employment 
gains in lower-carbon activities, and in the investments to reduce the economy’s carbon- 
intensity, are embedded in the summary impact measure for labor as a whole; if these gains had 
not been included, the projected net employment impacts would have been more negative. 
Information on potential distributional impacts of the carbon tax ca.ses is more apparent in the 
detailed sectoral and regional results that are provided in the rest of this report. 

The results also indicate a trade-off between reducing carbon emissions in the U.S. and the cost 
to U.S. households. The lower carbon tax case reduces 2053 U.S. carbon emissions by about 
3 1 % relative to 2005 levels at an average cost per household over the entire period of about 
$3 1 0. The higher carbon tax case reduces U.S. carbon emissions in 2053 by about 7 1 % relative 
to 2005 emissions, but the average co.st per household is about .S920 per household over the 
period. Thus, the results from these two carbon lax cases suggest that the potential fiscal benefits 
from the use of carbon tax revenues do not change the major potential trade-offs in carbon 
policy, which are that emi.ssions reductions have a net cost and that deeper emissions cuts are 
increasingly costly. 
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1. INTRODUCTION 

This report evaluates the effects of carbon taxes on the U.S. economy and energy sectors. The 
analyses assume that carbon tax revenues are used both to reduce the Federal debt and to reduce 
PIT rates. 

A. Background 

A carbon tax is a tax imposed on COi and possibly other greenhouse gas emissions. Emissions 
of CCT are due largely to the combustion of fossil fuels in electricity production, tran.sportation, 
heating, and various industrial and commercial processes. To reduce the administrative 
difficulties of monitoring CO 2 emissions and collecting the tax, the most direct method is to 
impo.se the tax “upstream" on producers of fossil fuels — including coal, natural gas, and various 
petroleum products — rather than “downstream” on the emissions themselves. Thus, a carbon tax 
would increase the cost of fossil fuels, leading to increases in costs to consumers and businesses 
as well as other economic impacts. 

The increased costs due to a carbon lax would encourage companies to switch to lower-emitting 
fuels and would lead households and companies to reduce energy use. The net effect of these 
changes due to the carbon tax would be to reduce CO 2 emission. The greater the carbon tax, the 
larger these effects would be and thus the greater the reductions in CO 2 emissions would be. 

B. Objectives of This Report 

The principal overall objective of this report is to provide estimates of the effects of potential 
carbon taxes on the U.S. economy. That is, we consider the potential effects of a carbon tax on 
U.S. GDP and other measures of economic activity, compared to a Baseline ca.se that does not 
have that carbon tax. We use a state-of-the-art integrated energy and economic model, the 
NcwBRA model, to estimate these complex effects. The NwERA model allows us to estimate 
detailed effects on energy markets a.s well as impacts on different sectors and different regions of 
the country. 

As described in more detail in Section 11. we consider two potential carbon tax cases: 

1 . S20 Tax Case: This case assumes a carbon tax that begins at $20/metric ton of CO 2 
(2012 dollars) in 2013 and increases at 4% per year in real (2012) dollars. 

2. 80% Reduction Tax Case: This case is the same as the $20 Tax Case up through 2018. 
after whicli time it is assumed to be .set on a trajectory designed to target progress towards 
an 80% reduetioji in CO; emissions from 2005 levels by 2053. but with a maximum tax 
rate set at $ 1 ,000/nietric ton, 

The-se cases were chosen based upon prior studies and proposals. The .$20 Tax Case is similar to 
a case developed by the Congressional Budget Office (CBO) recently and is similar to other 
recent studies. The 80% Reduction Tax Case is consistent with the emission reduction 
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objectives expressed in international climate negotiations and in prior Congressional cap-and- 
trade proposals. 

One important determinant of the effects of a carbon tax is u.se of carbon tax revenue. Our study 
assumes that net carbon tax revenue would be used for two purposes: ( I ) to reduce the F'ederal 
debt (relative to the Baseline levels projected for each year); and (2) to reduce Federal PIT rates. 

C. Outline of the Report 

The remainder of the report is organized as follows. Section II provides an overview of the key 
assumptions associated w ith the Baseline case and the two carbon tax cases analyzed against that 
Baseline. It also provides an overview of the Ne^ERA model that is used to analyze these cases. 
Section III presents the results of the analyses. The appendices provide details on the Ne«ER.A 
model, modeling assumptions, and detailed regional results. 
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II. CARBON TAX CASES, BASELINE, AND METHODOLOGY 

This section provides an overview of the carbon tax cases evaluated in this report and the 
methodology we use to evaluate their effects on the economy and on the energy system. The 
section includes an overview of the Neuf-RA model as well as the various assumptions and 
methodologies we used to model the effects of the carbon tax cases. 

A. Carbon Tax Cases 

This section summarizes the carbon cases we evaluated, including the carbon tax rates and the 
assumptions regarding the uses ofearbon tax revenues. 

1. Carbon Tax Rates 

We evaluated two different carbon tax cases that differ substantially in the carbon tax rates over 
the entire modeling period (20 1 .i to 2053). 

1 . S20 Tax Case: The first case assumes that a policy is enacted that imposes a $20 tax per 
metric ton of CO 2 (in 2012 dollars) starting in 2013. The carbon tax increases over time 
at a rate of 4% in real terms. 

2. SOYo Reduction Tax Case: The second case begins just like the first with the same 
carbon tax rates up until 20 IS. This case assumes that the carbon tax rate increases after 
201 8 to levels needed to put U.S, CO, emissions on the path towards an 80% reduction 
by the end of the model horizon (2053). a target similar to the objectives discussed in 
international negotiations and included in prior Congressional cap-and-trade proposals.* 
The 80% reduction is not completely achieved by the end of the model horizon because 
of a constraint that the carbon tax rate not exceed $1,000 per metric ton of CO 2 (in 2012 
dollars). 

The carbon taxes for the two cases are shown in figure 8. fhe rates are identical in 20 1 3 and 
2018, but begin to diverge thereafter as the 80% Reduction Tax Ca.se includes a path towards an 
80% reduction in emissions relative to 2005 CO, emissions. 


^ For example, the W^axnian-Vlarkey Bill (H.R. 2454) passed by the U.S. House of Representatives in June 2009, 
would require greenhouse gas emission reductions of 83% relative to 2005. It should be noted, however, that the 
W'axman-Marhey Bill and other similar iegi.slative proposals allowed for international offsets and had provisions 
for the banking of allowances. 
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Figure 8: Carbon Tax Rates (2012$/metrlc ton of CO 2 ) 
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2 . Carbon Tax Revenues 

The imposition of the carbon tax results in additional net tax revenues for the Federal 
government. Gross carbon tax revenues are equal to the carbon tax rate multiplied by the annual 
emissions of CO 2 resulting from the combustion of fo.ssil fuels such as coal, natural gas, and oil. 
Net carbon tax revenues reflect lower federal revenues in other areas due to the negative 
economic impacts of the carbon tax. Under both scenarios, the net revenue from a carbon tax 
would be used for debt reduction and to lower individual tax rates. 

1 . Reduction of Federal Debt: Until 2023, all of the net carbon tax revenues would be 
used to lower the Federal debt. After 2023, 50% of the net carbon tax revenues are used 
to lower the Federal debt, while the other 50% is used to defray increases in income tax 
rates (see point 2). Lowering the federal debt would lower interest rates for government 
borrowing, which would reduce the cost to the economy to service the debt. 

2. Reduction of Federal PIT Rates: In the Baseline, the 2012 capital and labor tax rates 
are assumed to remain in effect until the debt/GDP ratio exceeds 1 ,0, at which point the 
model assumes tax rates would increase to pre-2001 levels.’’ Thus, the higher tax rates 
come into effect starting in model year 2023. At that time, it is also assumed that 50% of 
the net carbon tax revenues are used to moderate the amount of increase in Federal PIT 


These baseline tax rates include all of the tax cuts enacted from 200 1 through 2003 on capital and labor income 
and the lowered payroll tax rate that was in effect only in 201 1 and 2012. 
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rates that occurs in the Baseline.'” Reduction of PIT rates relative to their baseline levels 
reduces the baseline tax distortions which offsets some of the econornic costs of the 
carbon tax. 

In the policy scenarios, the flow of goods and services from the government is assumed to be the 
same as in the Baseline. That is, we do not assume that the new carbon tax revenues will be used 
to increase government spending or that the carbon policy will be paid For by reduced 
government services." However, the carbon tax does affect consumption, investment, and labor 
market decisions, which results in lower Federal revenues from ta,xe.s on capital and labor. Thus, 
benefits of debt and tax rate reduction from use of carbon tax revenues only occur after a 
sufficient portion ofthe new carbon tax revenues is used to replace revenue shortfalls from the 
effect ofthe carbon tax itself on Federal taxes on capital and labor. Thus, the amounts used for 
debt and lax rale reduction, as described above, are the net amount after offsetting reductions in 
other Federal revenue projected for each carbon tax case. 

B. NewERA Model 

The N^ER.A model is an economy-wide integrated energy and economic model that includes a 
detailed representation of the electricity sector. It has been designed to asse.ss, on an integrated 
basis, the effects of major policies on electricity, other energy markets, and the overall economy. 
The model performs its analysis with regional detail, accounting for over 30 electricity market 
regions and 1 1 regions for other economic activities. Figure 9 provides an overlay ofthe 
electricity market region boundaries and the macroeconomic region boundaries. Each colored 
area on the map denotes a separate electricity market region, and the acronyms that identify each 
electricity market region are show'n in black letters. Note that electricity market regions do not 
always follow state borders. The macroeconomic region boundaries (which do follow state 
borders) are denoted by the white lines, and their identifying acronyms are shown in white 
lettering (and further defined in Figure 10 below). Appendix A provides separate maps ofthe 
electricity and macroeconomic regions. This overlay format can be useful to those who w'ish to 
understand the mapping between specific electricity market regions (which include the supply 
conditions that determine electricity costs) and the macroeconomic regions ofthe analysis 
(which include the consumers and businesses that have to pay for electricity). As can be seen, it 
is not a simple one-to-one mapping. 


'■’in bolh of our policy scenario.s. even though 50% of net carbon revenues after 2023 are dedicated to lower tax 
rate,s. PIT rates would slitl be higher than the 2012 rates (although lower than their baseline levels). 

' ' These assumptions are nece.s.sary to en.sure that the consumer welfare associated with government services (which 
is not directly calculated in the mode!) is identical in both the Baseline and the carbon tax cases. Most prior 
climate cap-and-trade bills have proposed a variety of new government spending programs, but we are not aware of 
any specific government spending proposals for carbon tax policies. Moreover, analy tical methods to account for 
their impacts on the economy would need to be developed before they could be incorporated into the analysis. 

Until specific spending proposals are put foifh as part of a specific carbon tax proposal, it is reasonable to avoid the 
additional analytical effort their analysis would require. 
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Appendix A also provides a detailed description of the N^wERA model structure, logic, and other 
key inputs. 



One of the primary drivers of the differences in regional impacts (reported in Section III) i.s the 
difference in carbon intensity (metric tons of COj per thou.sand dollars of economic output), as 
shown in Figure 10. The differences in carbon intensity arc caused by differences in industrial 
composition (e.g., California has ie.ss heavy industry'), electricity generation mix (e.g., California 
and New York/New England have limited coal-fired generation), and relative energy prices (e.g., 
a $20 carbon tax in California is a smaller percentage increase in energy prices than in many 
other regions so the tax has a smaller impact in California), 
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Figure 10; Baseline Carbon Intensity by Region in 2013 


Region 

Average 

Emissions 

Intensity 

Upper Midwest (UPMW) 

0.23 

Texas, Oklahoma, Louisiana (TXOL) 

0.17 

Mid-America (MAPP) 

0.16 

Arizona and Mountain States (AZMT) 

0.16 

Mississippi Valley (MSVL) 

0.13 

Southeast (SEST) 

0,12 

Mid-Atlantic (MACC) 

0.10 

Florida (FUST) 

0.09 

Pacific Northwest (PNWS) 

0.09 

California (CALI) 

0,07 

New York,/New England (NYNE) 

0.06 


The NeivERA model is a long-term model that includes the assumption that households and firms 
develop optimum decisions over the modeling period, with perfect foresight, f'or this analysis, 
we evaluate the economic implications of the carbon ta.y cases over the period from 2013 
through 2053. The model develops results for every five year period beginning vrith 2013. Thus 
the model provides results for 2013, 2018. 2023, 2028. 2033. 2038, 2043, 2048, and 2053. In 
this report we show the results in ten year increments. 

C. Developnicnl of Key .Vlodeling Elements 

The following sections provide information on the various modeling elements. Appendix B and 
Appendix C provide additional details on these elements. 

I. Developing the Model Baseline 

There are many assumptions that deline the Baseline case and are also important in determining 
the ultimate costs and consequences resulting from the scenarios. Wherever possible, we have 
used publicly-availablc assumptions from sources like the Energy Information Administration’s 
(ElA's) Annual Energy: Outlook 2012 (AEO 2012). the U.S. Environmental Protection Agency 
(EPA), and the CBO. 

For purposes of this analysis, one of the mo.st important assumptions is the Baseline ease's level 
of Federal debt, which is a function of factors such as government tax revenues and government 
transfers and expenditures. For the years 2013 through 2022. the Baseline scenario follows the 
assumptions of the "Extended Alternative Fiscal Scenario" in the CBO 2012 long-term budget 
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outlook.'^ That is, the tax rates in effect in 2012 remain in effect, and spending behavior remains 
similar to today’s pattern. However, for our Baseline we also assume that this pessimistic CBO 
scenario cannot be sustained indefinitely. We therefore assume that annual deficits will start to 
be reined in when the Federal debt reaches 100% of GDP, thus slowing growth of the debt so 
that the Baseline case’s debt never exceeds 100% of GDP once it gets to that level. This is 
accomplished by making two adjustments to the assumptions of the CBO ‘‘Extended Alternative 
Fiscal Scenario.” First, Federal tax rates are immediately increased to levels consistent with tax 
rates in the CBO “Extended Baseline Scenario.”*^ This tax rate increase is not, on its own, 
sufficient to achieve a baseline debt/GDP ratio of 1.0. Thus, the second adjustment to the 
assumptions of the CBO “Extended Alternative Fiscal Scenario” is to reduce its projections of 
government expenditures sufficiently to meet the debt/GDP ratio target.’'’ The first model year 
in which these two adjustments are made is 2023. Figure 1 1 shows the baseline assumption 
regarding the Federal debt (the blue line), relative to the GDP (the dashed red line).’^ 

Figure 11: Baseline Federal Debt 


S45 



$0 : 

201 .^ 2(118 2023 2028 2033 2038 2043 2048 2053 


The model accounts for the following categories of Federal taxes: PIT rate on capital, PIT rate on 
labor, payroll taxes collected for Social Security under the Federal Insurance Contributions Act 
(FICA) and for Medicare hospital insurance (HI), and the corporate tax rate. The model also 


The 2012 Long-Term Budget Outlook June 2012, Congressional Budget Office, available at: 
http://'www.cbo.aov/pubiica(ion/43288 . 

“Extended Baseline Scenario” in the CBO report is equivalent to assuming that all of the pre-2001 tax levels come 
into effect again. 

These reductions are not as large as those in the “Extended Baseline Scenario” of the CBO report, which projects 
a debt/GDP ratio well below I.O. 

To be clear, our baseline tax rates from 2013 until 2022 are all kept at the rates that were prevailing during 2012, 
and do not include any of the tax rate increases that occurred on January I, 2013. 
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includes state PIT and corporate tax rates. More details about the Baseline tax rate assumptions 
are provided in Appendix B, The model includes all of the tax rates listed above to simulate the 
magnitude of the overall tax interaction effect with carbon taxes. However, the only rates among 
these that are reduced in the carbon tax cases due to recycling of carbon tax revenues are the 
Federal PIT rates (both the capital and labor rates). Further, such reductions only occur in model 
years from 202.3 onwards, when the respective Baseline rates are at their pre-2001 levels. The 
magnitude of those Federal PIT rate changes relative to the Baseline Federal PIT rates is not an 
assumption, but a carbon case result that is described in the results section of this report. 

Fuel prices are an important input because of the different carbon content of fuels and the 
opportunities for fuel switching, primarily in the electricity sector. Natural gas and crude oil 
prices are based on the AEO 2012 Reference Case.'* Supply curves for coal are based on 
information from the U.S. EPA.'^ Capital costs and operating characteristics of new electricity 
generating technologies, electricity demand growth. GDP growth, and non-eicctricity sector fuel 
consumption and emissions are also based on assumptions in AEO 2012, 

The availability of new low-carbon electricity generating technologies such as nuclear and 
carbon capture and .storage (CCS), with either coal or natural gas, is a baseline assumption that is 
more relevant in the policy scenario (with the imposition of the carbon tax). NERA imposed 
realistic adoption rates for these technologies based on historical rates of adoption of nuclear and 
other developing technologies. 

The NewERA model includes several alternative transportation fuels for the personal vehicle and 
commercial trucking sector. The fuels for the personal vehicle market are assumed to be 
replacements for gasoline, while those for the trucking market are substitutes for diesel. For the 
gasoline market, we include three different types of ethanol and compressed natural gas 
(CNG).'* To reflect the range of possible emission reductions and most likely ethanols we 
include corn-based ethanol, sugar-based ethanol, and cellulosic ethanol. For the diesel market, 
we include liquid fuels - soy-hased diesel and low-carbon diesel - as well as CNG. Whether or 
not these fuels replace convenlional fuels depends on the relative cost of these fuels compared to 
their conventional counterparts. In the Baseline, the relative cost of fuels depends on their 
production and infrastructure costs. 

In the tax cases, however, the relative emissions intensity of each fuel matters because a carbon 
tax raises the cost of each fuel based on the amount of carbon emitted per unit of energy. As the 
carbon tax increases, the alternative transportation fuels become more cost-effective relative to 
their conventional fuel counterparts. 

Avaiiablc at: htin:/Svw\v.cia .aov /fbr ecasts/archive/aeot2dlld e x.cfn) . 

-Appendix 9-4 Coal Supply Curves in EPA Base Case V.4.10. 

EVs are another possible technological response. EVs were not included in this analysis due to lime constraints. 
However, previous experience with modeiing EVs suggests they would not become economical except in the 
higher carbon tax case, and only in the later parts of the analysis horizon. 
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2. Modeling the Carbon Tax Cases 

In the tax cases, the only changes were the imposition of the carbon taxes, the uses of net carbon 
tax revenues, and the effects of changes in the debt on interest rates. All other assumptions 
remain the same as in the Baseline. However, variables like fuel prices, electricity demand, and 
GDP growth change in response to the carbon taxes. These changes are presented in the Results 
section. 


3. Modeling Uses of Carbon Tax Revenue 

Including an evaluation of the economic impacts of the uses of net carbon revenues from a 
carbon tax policy is one ofthe key features of this study’s analysis of carbon tax policies. There 
are many ways that a carbon tax’s revenues could be used, and thus returned ("recycled") to the 
economy. Two primary uses of carbon tax revenues have been important in recent policy 
discussions: ( I ) reduce existing tax rates on capital and/or labor (without affecting the debt); and 
(2) reduce the Federal debt (relative to what it would otherwise be without the carbon tax). 

1 . Using carbon tax revenues to reduce other taxes seems appealing because existing capital 
and labor taxes create distortions that reduce the supply of capital and labor and thus 
reduce overall productive activity. Using carbon tax revenues to reduce these tax rates 
("tax swap") would reduce these distortions. Put another way. a carbon tax combined 
with such a “tax swap" offers the potential to raise the same total Federal revenues but in 
a manner that could reduce distortions related to supply of capital and labor.''^ However, 
as discu.ssed in the next section, the carbon tax leads to distortions of its own. including 
interactions that exacerbate distortions in labor and capital taxes, and thus the combined 
effect of the “tax swap" on the overall productivity of the economy is the net result of 
both positive and negative effects. 

2. Using carhon tax revenues to reduce the Federal debt relative to its baseline levels is 
appealing because this could reduce the interest rate for Federal borrowing (see Section 5 
below). This effect would reduce interest payments on the Federal debt that remains. 
Since much ofthe Federal debt is Unanced from abroad, reducing federal debt payments 
would result in additional income to U.S. households. Thus, as with a tax swap, using a 
carbon tax’s revenues for debt reduction could mitigate the net cost of the carbon tax 
policy.^” 


In economic analysis circles, the term "double dividend" is used to ret'er to the fact that reductions in economic 
distortions from lowered marginal capital and/or labor taxes produce a second return (or "dividend") from a 
carbon-pricing policy (the CtrsI "dividend" being emissions reductions that the policy in intended to motivate). 
Gonider ( i 995) distinguished between a "weak” and a “strong" double dividend. If the reduced economic 
distortions due to the reduction in marginal capital and/or labor taxes would be sntaller than the costs of the carbon- 
pricing policy — including the additional di.stortions due to the carbon tax — so titat the carbon policy still has a net 
economic cost, this is referred to as a "weak double dividend." Ifthe reduced economic distortions would be larger 
than the costs of the carbon-pricing policy, this is referred to as a "strong double dividend." 

The logic of offsetting economic benefits of deficit reduction is parallel to the concept of a double dividend, but 
this term has not traditionally been applied to use of carbon revenues to reduce deficits. Whether the benefits of 
deUcit reduction will be greater or less than the direct cost of a carbon-pricing policy is not only uncertain, but we 
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While there are any number ol'possible combinations of revenue recycling options that could be 
paired with a carbon tax policy, this analysis has considered only the single combination 
summarized above. We make no suggestion that this particular combination is desirable, 
politically likely, or that it w'ill produce the best overall policy outcomes. It simply reflects a 
blend ofthe two policy options currently prominent in discussions of revenue recycling in a 
possible carbon tax policy. Modeling of other revenue recycling alternatives would be necessary 
to assess their potential economic impacts. 

As described above, this analysis applies the net carbon tax revenue to lowering the Federal debt 
and lowering Federal PIT rates. The Ne«F.RA mode! begins w'ith baseline assumptions regarding 
Federal deficits over time (and the resulting Federal debt in each future year) as well as Federal 
PIT rates (see Appendix B). Within the Ne„ERA cases, the net carbon tax revenues are 
estimated, then divided between the two uses as follow's: net carbon tax revenues are used 
entirely for debt reduction from 2013 through 2022, and are evenly split between debt reduction 
and PIT rate reduction from 2023 onwards. Thus, no tax swap occurs in our policy cases until 
tax rates are raised above their 2012 levels. Despite the 50% of net carbon revenues that are 
used to defray tax rate increases from 2023 onwards in the two carbon tax cases. PIT rates 
remain above their 2012 levels in all those years. 

4. Modeling Net Carbon Revenues 

In the carbon tax cases, total carbon tax revetiues are calculated as the product ofthe carbon tax 
rate in a particular year and the resulting emissions of COe from the combustion of fossil fuels. 
Not ail these revenues are available to lower the Federal debt or lower Federal PIT rates, 
however, because a carbon tax (like any other tax) has a negative impact on economic activity of 
its own (its ’’deadweight loss" or impact on economic efficiency) that reduces federal tax 
payments and thus reduces the net carbon tax proceeds that would be available for revenue 
recycling. Since the burden ofthe carbon tax reduces labor earnings and capital earnings, 

Federal tax revenues from those existing lax bases decline relative to what they are in the 
Baseline, even M'ith baseline spending and tax rales. That is. the carbon tax itself worsen.s the 
debt relative to the Ba.seline (without the carbon tax). Thus, a portion ofthe gross carbon tax 
revenues must first be used just to get the debt back to the Baseline’s levels. 

As PIT rates are reduced from their baseline levels to provide for the carbon policy’s tax swap 
that further affects the revenues from existing taxes. This additional shift in each year's deficit 
(and hence debt level) relative to that of the Baseline also must be accounted for when 
determining how much nel carbon tax revenue is available to reduce debt w hile providing for a 
PIT rate reduction of an equal dollar amount in terms of reduced PIT tax collections.”' These 


are not aware of any other modeling studie.s of the economic impact of using a carbon lax spccificaily for deficit 
reduction benefits. 

The reduction in PIT rates has two effects on the deficit: (1) direct reductions in tax revenues per dollar of taxable 
incoiiTe, and (2) indirect increases in taxable income as a result of increased supply of labor and capital, and a 
smaller tax interaction effect from the policy. As discussed above in the context of the “weak doiibie dividend," 
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complex computations arc solved in a simultaneous, general-equilibrium manner in the NcvERA 
model’s solution. 

5. Modeling the Effects of Reductions in Federal Debt on Interest Rates 

As discussed above, one of the economic benefits associated with using net carbon tax revenues 
to reduce the Federal debt is that a lower debt is assumed to lead to a lower interest rate for 
Federal government borrowing, and therefore, lower debt service payments. We assume that 
Federal debt is financed by borrow'ing from foreign entities. Thus, the reduced interest payments 
in the carbon tax ca,ses represent a w'indfall of incrca.sed w'ealth to IJ.S. consumers, which was 
wealth that was presumed to be sent outside of the U.S. economy in the Baseline. 

We have done an extensive literature review of the relationship between government debt and 
interest rates, as discussed in Appendix C. For purposes of this analysis, we assumed that a 
change in government debt equal to 1% of GDP would result in a change in the long-term 
interest rate of 3 basis points. This assumption is largely based on Eingen and Hubbard (2005). 
We rely upon this study for several reasons — their conclusions are grounded in economic theory, 
backed by empirical results, and consistent with historical experience. The study is relatively 
recent and includes a comprehensive review' of the literature on the relationship betw een 
government debt and interest rates. The result that debt has a small positive effect on long-term 
interest rates seems more plausible than assumptions of either no effect of government debt 
(which many economists would say is inconsistent with theory) or a large effect (which is 
arguably inconsistent w'ith historical experience). Note, however, that the effects of changes in 
the debt-to-GDP ratio on intere,st rates are subject to considerable debate, as the literature review' 
we provide in Appendix C reveals. 


the indirect effect diminishes the size of the deadweight loss of the carbon ta.x and decreases the deficit, while the 
direct effect leads to a greater deficit. The net effect of-these two effects must also be accounted for - in the 
general equilibrium context — when determining how much of the gross carbon lax revenue.s will remain to 
improve the deficit position relative to the Baseline levels. 
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III. STUDY RESULTS 

The addition of carbon taxes to the Eiaseline creates additional costs to the U.S. economy. The 
carbon taxes add to the costs of energy use because the tax is applied to the sale of fossil fuels 
that emit carbon. Thus, the costs of con,suming coal, natural gas, and petroleum products {e.g., 
gasoline) increase. The increases in energy costs ripple through the economy and result in higher 
costs of production and less spending on non-energy goods. The economic impacts of these cost 
increases are at least partially offset by the effects of the manner in which the carbon tax 
revenues are used, which we assume is for reductions in the Federal debt and Pi T rates. 

Lowering the debt results in lower costs to service the debt, while lowering PIT rates reduces the 
distortionary impacts of these taxes. 

A. Impacts on the U.S. Economy 

1. Cross Domestic Product and Its Components 

GDP is an economic measure of the entire economy. The components of GDP are consumption, 
investment, government spending and net exports. Since the level of Federal government 
e.xpenditures is assumed to remain constant, the changes in GDP are driven by changes in 
consumption, investment, and net exports. Figure 12 shows the estimated changes in GDP and 
its components in the two carbon tax ca.scs. GDP declines by approximately 0.5% per year for 
the $20 Tax Case, while the GDP rcduclion for the 80?/o Reduction Tax Case increases from 
0.4% in 201.3 to nearly 4% by 2053. Both consumption and investment decline as well. 

Figure 12: Gross Domestic Product and Components (Percentage Change from Baseline) 



2013 

2023 

2033 

2043 

2053 

GDP 

IBaseline (Billions) 

% 1 4.040 

$19,400 

$24,680 

$31,280 

$38,120 

$20 Tax Case 

-0.4% 

-0.5% 

-0.5% 

-0,5% 

-0,6% 

80% Reduction Tax Case 

-0.4% 

-0.5% 

-1.0% 

-2.5% 

-3.6% 

ConsumpHori 

$20 Tax Case 

0X)% 

-0.3% 

-0.4% 

-0.4% 

-0.5% 

80% Reduction Tax Ca.se 

-0.1% 

-0,7% 

-0.9»/o 

-1.6% 

-2.6% 

invesimefil 

$20 Tax Case 

-2.7% 

-1.0% 

-1.2% 

-1.3% 

- 1 .5% 

80% Reduction Tax Case 

-2.0% 

-0.4% 

-2.3% 

-7.4% 

-9.4% 

iVe! Exporls 

$20 Tax Case 

0.6% 

0.4% 

0.9% 

0.9% 

0.9% 

80% Reduction Tax Case 

0.2% 

1.1% 

1.9% 

3.8% 

5.0% 
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One common economic metric of policy costs is the change in consumption per household 
(sometimes described as change in costs per household). It is important to note that, as with the 
other measures, the estimated change in consumption per household is a comprehensive figure 
that includes a large number of influences. This metric incorporates the financial benefits to 
consumers from the recycling to them of all net carbon tax revenues. It also takes into account 
the many ways in which consumers and producers can change their behavior to limit financial 
losses from the increases in energy and other prices due to the carbon tax. That is. this impact 
measure includes cost-minimizing adjustments to consumers' "market basket" of goods and 
services purchased and to their lifestyle/behavioral patterns." Similarly, the loss in consumption 
per hou.sehold incorporates all the adjustments to inputs and production proces.ses that busines,ses 
make to minimize the effects of the carbon tax on the cost of their products or services. These 
adjustments can lead to non-financial losses and thus the change in consumption per household is 
not a complete measure of consumer lo.sses. The full effects of the carbon tax include the 
qualitative effects of all such changes in personal choices and activities as well as the financial 
costs we report here. 

In this .study, we report reduced consumption per household as a dollar value relative to current 
average consumption levels to make it easier for readers to put the.se estimates into context w ith 
current household consumption and income. Figure 1.3 shows the change in consumption per 
household for the .S20 Tax Case for individual regions and the U..S. as a whole in selected model 
years and on average as a present value over the model horizon. On average. U.S, household 
consumption declines by .S20 in 2013, a negative impact that increases to $440 by 2053.” 
Regions fare better or worse than the U.S. average primarily due to each region's relative carbon 
intensity, which is a significant determinant of the increases in costs that consumers in a region 
will experience as a result of the carbon tax. 

Figure 14 includes the change in consumption per household for the 80% Reduction Tax Case. 
The higher carbon taxes over time produce substantially larger losses in consumption than in the 
$20 Tax Case in the later years.” On average for the 80% Reduction Tax Case, U.S. household 
consumption declines by $80 in 2013. which increases to almost $2,700 by 2053. 


" One prominent example at llie personal level is use of personal vehicles tor transportation service.s. The carbon 
tax cases involve people driving fewer miles and buying different types of cars than in the Baseline. 

'' These changes in consumption are relative to an average Baseline national household consumption of $94,000. 
We estimate that the median consumption level is about $65,000, although this is an estimate that is not directly 
used by N,„ERA. 

" The two tax cases have different impacts prior to 2023 even though the carbon prices are the same in those years 
because the model assumes perfect foresight. Therefore, decisions made in 2013 and 2018 are made with the full 
awareness that carbon prices are going to be significantly higher in the 80% Reduction Tax Case than in the $20 
Tax Case starting in 2023, and this drive,s different optimal economic decisions in 20 13 and 201 8. 
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Figure 13: Change in Consumption per Household - S20 Tax Case 


Region 

Present 

Value 

2013 

2023 

2033 

2043 

2053 

Arizona and Mountain States 

-$950 

-$840 

-$970 

-$950 

-$t,OIO 

-$1,040 

California 

-$60 

$310 

-$90 

-$120 

-$250 

-$230 

Florida 

-$30 

$270 

-$60 

-$50 

-$150 

-$140 

Mid-Atlantic 

-$400 

-$20 

-$460 

-$470 

-$5S0 

-$590 

Mid-America 

-$450 

-$290 

-$480 

-$450 

-$540 

-$560 

Mississippi Valley 

-$300 

-$70 

-$330 

-$330 

-$420 

-$4I0 

New York/New England 

$30 

$590 

$10 

-$20 

-SI SO 

-$170 

Pacific Northwest 

-$200 

$30 

-$240 

-$240 

-$300 

-$320 

Southeast 

-$350 

-$I30 

-$400 

-$380 

-$450 

-$450 

Texas. Oklahoma. Louisiana 

-$290 

-$30 

-$300 

-$3 1 0 

-$400 

-S420 

Upper Midwest 

-$660 

-$530 

-$7I0 

-$690 

-$730 

-$750 

u.s. 

-$310 

-S20 

-S340 

-$350 

-$440 

-$440 


Present value calculated using a 5% real discount rale. 


Figure 14: Change in Consumption per Household - 80®/o Reduction Tax Case 


Region 

Present 

Value 




2043 

2053 

Arizona and Mountain States 

-$ 1 .950 



-$ 1,850 

-$2,470 

-$3,390 

California 

-$640 



-$590 

-$1,490 

-$2,890 

Florida 


$540 

-$l 10 

-$230 

-$770 

-$1,990 

Mid-Atlantic 

-$I,I20 

-$30 

-$820 

-$I,060 

-$1.9 10 

-$3,450 

Mid-America 

-$l,l 10 

-$520 

-$900 

-$1,050 

-$1,590 

-$2,550 

Mississippi Valley 

-$750 

-$70 

-S560 

-$730 

-$ 1.200 

-$2,2I0 

New York/New I-Zngland 

-$530 

$950 

-SI 50 

-$440 

-$I..500 

-$3,I90 

Pacillc Nonhwest 

-$890 

-SI 40 

-$670 

-$820 

-$ 1.440 

-$2,540 

Southeast 

-$8I0 

-SI 40 

-$670 

-$760 

o 

o 

-$2,220 

Texas. Oklahoma. Louisiana 

-$1,270 

-$6I0 

-SI, 040 

-$1,180 

-$ 1.810 

-$2,800 

Upper Midwest 

-$I,I90 

-$710 

-$ 1.070 

-$1,160 

-SI.SIO 

-$2,350 

u.s. 

-S920 

-S80 

-S690 

-$860 

-SI, 510 

-$2,680 


Present value calculated using a 5% real discount rale. 


2. Labor Market 

Figure 15 includes labor impacts due to the carbon taxes (and resulting changes in Federal PIT 
rates). The wage rate declines as the carbon tax rale increases because of lower demand for labor 
as companies have higher costs and lower output. Labor income is a function of the wage rate 
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and the quantity of hours devoted to labor (as opposed to leisure). .Across the cases, labor 
income experiences declines that are greater than or equal to the declines in the wage rate. A 
larger decline in the labor income than the wage rate implies that workers are working fewer 
hours, which is a response to the lower wage rate (smaller incentive to work). 

The labor income change in Figure 1 5 can also be stated in terms of job-equivalents, by dividing 
the labor income change by the annual income from the average job. A loss of one job- 
equivalent does not necessarily mean one less employed person — it may be manifested as a 
combination of fewer people working and less income per person who is working. How'cvcr, 
this measure allow's us to expre.ss employment-related impacts in terms of an equivalent number 
of employees earning the av erage prevailing wage. 


Figure 15: Labor Impacts 



2013 

2023 

2033 

2043 

2053 

$20 Tax Case 

Wage Rale (% Change from Baseline) 

-0.8% 

-1,0% 

-0.9% 

-1.1% 

-1.2% 

Labor Income (% Change from 

Baseline) 

-1.0% 

-1.1% 

-1.1% 

-i.2% 

-1.4% 

Job-Equivalents* (Change from 

Baseline. Thousands) i 

-1.510 

-2.290 

-2.520 : 

-3.210 

-3,770 


80% Reduction Tax Case 


Wage Rate (% Change from Baseline) 

-0.6% 

-1.2% 

-1.7% 

-4.3% 

-7,2% 

Labor Income (% Change from 

Baseline) 

-0.8% 

-1.3% 

-1.9% 

-5.1% 

-8..3% 

Job-Bquivalents* (Change from 

Baseline, Thousands) 

-1.260 

-2,730 

-4.370 

-1 1.S60 

-20,670 


* Total job-equivalents equals total tabor income change divided by the average annual income per job. This does 
not represent a projection of numbers of workers that may need to change jobs and/or be unemployed, as some or all 
of it could be spread across workers who remain employed. 


3. Federal Tax Collections, Deficits and Debt 

Our analysis finds that the net carbon tax proceeds available for reducing federal PIT rates and 
debt reduction are sub.stantially less than the gross projected carbon tax revenues. Figure 16 
summarizes the results for the $20 Tax Case and Figure 1 7 for the more costly 80% Reduction 
Tax Case. Note that the results presented in these figures arc simultaneously determined so that 
the final amount used to improve each year's deficit (row' 3) is equal to the amount by which the 
scenario's PIT rate reductions decrease the carbon case tax collections (row 5). and they are both 
also consistent with the general equilibrium conditions that determine the carbon tax's 
deadweight loss (row 2). Thus, any change in the rule for sharing net carbon revenues between 
the objectives of debt reduction and tax rate reduction also will change the amount of net carbon 
revenues available, and cannot be e.stimaled without a separate model run. 
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Figure 16: Carbon Tax Revenues and Their Disposition in the $20 Tax Case 



2013 

2023 

2033 

2043 

2053 

(!) Gross Carbon Tax Revenue 
(Billions) 

$104 

$138 

$20! 

$301 

$395 

(2) Reductions in Existing Federal Tax 
Revenues Due to Deadweight Cost of 
Carbon Tax (Billions)’^' 

$43 

S5I 

$74 

$104 

$145 

(3) Reduction from Baseline Dellcil for 
that Year (Billions) 

$61** 

$44 

$64 

$98 

$125 

(4) PIT Rate Reduction from “Carbon 

TaxSwap'%%) 

0 %** 

1 .5% 

! .7% 

2.1% 1 

2. 1 % 

(5) Reduction in Tax Collections Due to 
PIT Rate Reduction (Billions) 

so** 

$44 

$64 

$98 

$125 


* Combines effects of reduced taxable income due to deadvs'eight loss of carbon tax and improvements in 
deadweight loss due to reduced PIT rates shown in row (4), Does not include reductions in PIT revenues due 
directly to reductions in PIT rates, which are reported in row (5). 

** 100% of net carbon tax revenue goes to deHciCdebt reduction until baseline tax rates are increased above their 
prevailing 2012 levels, starting in 202 j. 


Figure 17: Carbon Tax Revenues and Their Disposition in the 80% Reduction Tax Case 



2013 


2033 


2053 

( 1 ) Gross Carbon Tax Revenue 
(BiMions) 

$104 

$176 

$325 

$906 

$1,764 

(2) Reductions in Existing Federal Tax 
Revenues Due to Deadweight Cost of 
Carbon Tax (Billions)* 

$42 

$57 

$112 

$429 

$910 

(3) Reduction from Baseline DcUcit in 
that Year (Billions) 

$62** 

$60 

$107 

$239 

$427 

(4) Prr Rate Reduction from “Carbon 
Tax Swap" (%) 

0%** 

2.1% 

2.9% 

5.3% 

7,8% 

(5) Reduction in l ax Collections Due to 
PIT Rate Reduction (Billions) 

$0** 

$60 

$107 

$239 

$427 


* Combines effects of reduced taxable income due to deadweight loss of carbon tax and improvements in 
deadweight loss due to reduced PIT rales shown in row (4). Does not include reductions in PIT revenues due 
directly to reductions in PIT rates, which are reported in row {5). 

** 100% of net carbon tax revenue goes to deficit/debl reduction until baseline tax rates are increased above their 
prevailing 2012 levels, starting in 202.'>, 


The tables above .sumirtarize the basic component.s determining the changes in the debt level in 
each year relative to the respective baseline debt levels. The projected annual deficits and 
associated debt levels that result are shown in Figure 1 8. These projections assume the same 
level of government spending in both carbon lax cases as in the Baseline, and the only difference 
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in deficits and associated debt levels is due to changes in total Federal tax revenues, which is the 
sum of carbon tax revenues and revenues from all other existing Federal taxes. Relative to its 
baseline level, the Federal debt in 2053 is reduced by 8% in the $20 Tax Case and by 1 8% in the 
80% Reduction Tax Case. In present value terms, the net economic benefit of a lower debt is 
tied to changes in the interest rate on Federal debt. In this analysis, the interest rate on Federal 
debt is assumed to vary with the debl-to-GDP ratio (see Appendix C). While the debt in 2053 is 
1 8% lower in the 80% Reduetion Tax Case, the debt-to-GDP ratio is only 14.2% lower, because 
GDP is estimated to decrease by 4% relative to baseline levels in 2053 (see Figure 12 above). 
The debt-to-GDP ratio is 7.5% lower by 2053 in the $20 Tax Case. 

Figure 18: Federal Deficit and Debt Outcomes of Baseline and Two Carbon Tax Cases (Billions) 



2(113 j 

2023 

2033 

2043 

2053 

Baseline 

Deficit 

$1,020 

$330 

$520 

$720 

$830 

Debt 

$12,280 

$19,210 

$24,010 

$30,320 

$38,130 

$20 Tax Case 

Deficit 

$960 

$290 

$450 

$630 

$700 

Debt 

$12,220 

$I8..540 

$22,800 

$28,290 

$34,950 

80% RechiCfUm Tax Case 

Deficit 

$950 

$270 

$410 

$490 

$400 

Debt 

$12,220 

$18,510 

$22,500 

$27,170 

$3 1 ,290 


As noted above, w'e assume that Federal debt is financed by borrowing from foreign entities and 
thus the reduced interest payments in the carbon tax cases represent a windfall of increased 
wealth to U.S. consumers (wealth that was presumed to be sent outside of the U.S. economy in 
the Baseline). By incorporating this estimate ofthc financial gain from reduced interest rates 
into consumer income, the gains tlow through to all of the other measures of economic impact 
reported in this study. By 2053, the lower borrowing cost increases consumer welfare relative to 
baseline welfare by $76 billion per year in the $20 Tax Case and by $129 billion per year in the 
80% Reduction Tax Case. 

4. Sectoral Output 

Figure 1 9 shows the estimated changes in energy sector output for the two carbon tax cases. The 
changes in sectoral output reflect changes both in the quantity of output and changes in the 
prices/value of output. The value of output declines most markedly in the coal sector. Of the 
primary fossil fuels, coal has the highest carbon content. It is also primarily used in the 
electricity sector, where elevated coal prices due to the carbon tax cause generators to switch to 
natural gas in the short term and to renewable, nuclear and CCS generation in the longer term. 
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The refined petroleum products sector also sees a large decline in output relative to the Baseline. 
This is attributable to the higher gasoline prices (because of the carbon tax adder), which leads to 
declines in vehicle-miles travelled and increases in miles per gallon of the personal 
transportation fleet. There is also an increasing use of lower-carbon gasoline and diesel 
alternatives, which reduce demand for conventional gasoline and diesel. 

The natural gas sector experietices both increases and decreases over the modeling horizon. In 
the near term, natural gas gains at the expense of coal in both cases; in the 80% Reduction Case, 
natural gas then becomes too expensive for the electricity sector leading to declines, which are 
mitigated around 2050 by increased natural gas usage in the production of low er carbon 
transportation fuel alternatives. Note that domestic crude oil output does not change 
substantially because prices are set in global markets. Because imports represent the crude oil 
that is supplied at the margin, the reduction in refined petroleum output is reflected in reduced 
crude imports. 

Figure 19: Energy Sector Output (Percentage Change from Baseline) 



2013 

2023 

2033 

2043 

2053 

Coal 

$20 Tax Case 

-16% 

-44% 

-45% 

-40% 

-55% 

80% Reduction Tax Case 

-17% 

-54% 

-87% 

-98% 

-99% 

Crude Oil 

$20 Tax Case 

0.5% 

-0.2% 

0.1% 

-0.1% 

-0.1% 

80% Reduction Tax Case 

0.8% 

-1.2% 

-3.9% 

-9.6% 

-12% 

Natural Gas 

$20 Tax Case 

3.1% 

0.8% 

1.8% 

-1.7% 

-5.0% 

80% Reduction Tax Ca.se 

3.1% 

4.8% 

9.4% 

-18% 

-6.5% 

Refined Petroleum Products 

.$20 Tax Case 

-0.6% 

-2.5% 

-6.4% 

-9.0% 

-11% 

80% Reduction Tax Case 

-0.6% 

-4.4% 

-9.9% 

-22% 

-63% 


Figure 20 shows the estimated changes in output for the non-energy side of the economy in the 
two carbon cases. The measure of sectoral output can be confusing because it is stated in dollar 
values. If the cost of a product or .services increases due to the cost of reducing carbon 
emissions, the value of output might increase, even if total quantity of physical output has fallen. 
Although this price-increasing effect is implicit in the modcTs output projections, the percentage 
decline in physical output is generally larger, with negative percentage declines in the dollar 
value of output being projected. The energy-intensive sector is hit relatively hard because it 
relies on fossil fuels and has higher carbon intensity than most other sectors. 
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Figure 20: Non-Energy Sector Output (Percentage Change from Baseline) 



2013 

2023 

2033 

2043 

20.53 

Agriculture 

$20 Tax Case 

-0.6% 

-1.4% 


- 1 .6% 

-1.8% 

80% Reduction Ta.x Ca.se 

-0.3% 

-1.1% 


-5.8% 

-9.7% 

Commercial/Services 

$20 Tax Case 

-0.1% 

-0.4% 


-0.5% 

-0.5% 

80% Reduction Tax Case 

-0.1% 

-0.5% 


-1.6% 

-2.7% 

Tramportcition Services (excluding Personal Transportation) 

$20 Tax Case 

-0.3% 

-0.8% 

-0.8% 

- 1 .0% 

-1.1% 

80% Reduction Tax Case 

-0.2% 

-0.9% 


-3.6% 

-5,9% 

Ener^’-hitensive Manufacturing^ 

$20 Tax Case 

-0.4% 

-2.2% 



-2,7% 

80% Reduction Tax Ca.se 

-0.2% 

-2.2% 

-.3.4% 

-8.4% 

-15% 

Non-Ener^'-Inlensive Manufacturing 

$20 Tax Case 

-0.7% 

-1.0% 



-1.3% 

80% Reduction Tax Case 

-0.3% 

-0..5% 



-7.7% 


5. Economic Welfare 

Economic welfare is a concept used by economists that relates to the overall utility that 
individuals experience from the economy. In N(,vERA. welfare is measured by the sum of the 
values of household consumption and leisure. 

Figure 21 provides information on the effects of the two carbon tax cases on changes in the 
welfare of U.S. households, expre.ssed as percentage changes relative to the Baseline, with 
information on regional impacts as well as national impacts. The $20 Tax Case leads to an 
average U.S. welfare loss over the entire modeling horizon ofO.17% relative to the Baseline, and 
the 80% Reduction Tax Ca.se produces an average U.S. welfare loss of 0.59%. The regional 
impacts vary considerably, largely reflecting the wide regional variations in carbon intensity, as 
shown in Figure 10. Higher carbon intensity leads to larger fossil fuel cost increases, which 
result in higher price impacts and larger reductions in household consumption. 
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Figure 21; Regional Percentage Changes in Economic Welfare (2013-2053) 


Region 

S20 Tax Case 

SOVo Reduction Tax Case 

Arizona and Mountain States 

- 0 . 57 % 

- 1 .29% 

California 

0.06% 

-0.19% 

Florida 

-0.07% 

-0.35% 

Mid-Atlantic 

-0.12% 

-0.45% 

Mid-America 

-0.32% 

-0.89% 

Mississippi Valley 

-0.23% 

-0.67% 

New York/New P'ngtand 

0.14% 

-0.03% 

Pacific Northwest 

-0.09% 

-0.55% 

Southeast 

-0.29% 

-0.76% 

Texas, Oklahoma, Louisiana 

-0.23% 

-0.94% 

Upper Midwest 

-0.58% 

-1.16% 

U.S. 

-0.17% 

-0.59% 


B, Emissions and Energy Market Impacts 
1. Carbon Emissions vvithin II. S. Borders 

r-igure 22 shows baseline carbon emissions (in millions of metric tons of CO 2 ), tilong with 
emissions for the two carbon tax cases and percentage reductions in emissions relative to the 
Baseline and the emission level in 200.5 (5.988 million metric tons). Fhese results reflect only 
emissions from activities that occur physically within U.S. borders.^^ Note that in the 80% 
Reduction Tax Case, the U.S. does not fully achieve an 80% reduction (relative to 2005 levels) 
by 2053. w'hich reflects just how costly such an outcome w'ould he. 

Figure 22: Carbon Emissions (Miilion Metric Tons of CO 2 ) 
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Possible leakage of some of the decreases in U.S. emissions to other countries is not quantiiled in this analysis. 
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2. Fossil Fuel Markets 

The imposition of a carbon tax leads to higher costs for consuming fossil fuels and reduced 
consumption of fossil fuels in the long term. In the near term, fuel switching (particularly in the 
electricity sector) from coal to natural gas, which has a lower carbon content, increases natural 
gas consumption, but in the long term, natural gas consumption also declines as the carbon taxes 
increase. Figure 23 shows the fuel consumption for coal, natural gas. and ga,soline for the 
Baseline and the two carbon tax ca.ses, stated in physical units. 

Figure 23: Fossil Fuel Consumption (in Quadrillion B(u or Billions of Gallons) 
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The significant declines in coal consumption reflect that coal has the highest carbon content 
among the fossil fuels. With the majority of coal con.sumplion occurring w'illiin the electricity 
.sector, it also suffers from having some of the least costly fuel-switching opportunities (change.s 
in dispatch from existing generating capacity), which allows for the near-term reductions. In the 
80% Reduction Tax Case, all coal consumption in the later years is from outside of the electricity 
sector. 

Natural gas consumption increases immediately in both tax cases due to fuel switching from coal 
to natural gas in the electricity sector. In the later years of the 80% Reduction Ta.x Case, natural 
gas becomes too costly to use in large quantities in the electricity sector and is replaced by low- 
er zero-emitting technologies such as renewables and nuclear. In the carbon tax cases, natural 
gas demand increases somew hat between 2043 and 2053 because of the deployment of CNG 
vehicles. 

Demand for gasoline decreases over time in the Baseline because of increasing fuel economy 
standards. The carbon tax provides an incentive to adopt more fuel-efficient vehicles and 
consumers drive fewer miles due to the higher price of gasoline, which together combine to 
lower gasoline demand over time in both carbon tax cases. 
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Figure 24 shows the impacts on the prices of fossil fuels. The upper portion of the figure shows 
the percentage change in the resource prices for coal and natural gas (i.e.. these are the costs of 
physically producing the commodities, before including the cost of the carbon tax'). The lower 
portion of the figure then shows the total cost of using those fuels, which includes the carbon tax 
adder that w ill have to be paid in order to actually use those fuels (w hether paid directly by the 
fuel consumer, or as a cost passed through by the fuel producer who has already paid the tax 
‘Tipstream" of the point of use ). 

One can see from the upper portion of the figure that the resource cost declines when demand 
declines. For e.xample, the carbon tax policy causes coal demand to decline the most (see Figure 
23), and the cost of producing coal to meet that lower demand falls. However, that reduction in 
demand only occurs because the cost of consuming the coal is driven upward by the carbon tax 
adder. This can be seen in the lower portion of the figure, which shows that the full cost of using 
coal, when accounting for the carbon adder as well as the resource cost, increases significantly. 
Coal incurs the largest full cost increase because it has the highest carbon content per unit of 
energy content, and so its carbon tax adder is the largest among all the fuels. 

Figure 24: Fuel Price Impacts (Percentage Change from Ba.seline) 
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3. Electricity Sector 

The electricity sector has the highest carbon intensity and thus the impacts of the carbon tax are 
large. Figure 25 shows the residential delivered electricity prices in the Baseline and the two tax 
cases. In the Baseline, residential electricity prices are projected to increase primarily due to 
increasing fuel prices over time. The addition of a carbon tax in 2013 is an immediate shock to 
prices, which is tempered slightly by fuel switching from coal-fired generation to natural gas- 
fired generation. As the carbon tax price increases, so do the impacts on price, although in the 
later years of the 80% Reduction Tax Ca.se the electricity .sector is nearly completely de- 
carbonized. so the higher carbon prices have a more limited percentage impact. 

Figure 25: Re.sidential Delivered Electricity Prices (2012^/kWh) 
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Figure 26 shows projected physical impacts on the electricity .sector in terms of coal electricity 
unit retirements and overall electricity demand. As expected, the imposition of a carbon tax 
increases the quantity of coal unit retirements, with higher tax rates leading to a greater level of 
retirements. Even the $20 Tax Case is projected to cause three times the amount of coal 
retirements in the near term compared to that projected for the Baseline without any carbon tax. 
The near-term retirements of the coal units are motivated by the anticipated higher carbon taxes 
in later years (which make further near-term capital investments to keep such plants operational 
uneconomical). However, the extent ofthe coal unit retirement sensitivity is exacerbated by 
relatively low foreca.sted prices for natural gas. Under the $20 Tax Case, electricity demand 
declines about 1 1% below the Baseline level in 2033 and about 12% in 2053: the 80% Reduction 
Tax Case causes electricity demand to drop by about 17% in 2033 and more than 25% afterward 
relative to the Baseline, 
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Figure 26: Eiectricity Sector Impacts of Carbon Tax Cases 
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4. Alternate Transportation Fuels 

To lower carbon taxes in the transportation sector consumers must either consume less 
transportation fuel or use transportation fuels with lower carbon contents than traditional 
gasoline and diesel fuel. With respect to fuels, both of the tax cases add significant quantities of 
advanced biofuels with lower carbon contents than traditional transportation fuels, (The 
available advanced biofuels are described in Section ll.C.l and in Appendix B.) By 2053, 
advanced biofuels production doubles from that in the Baseline in the $20 Tax Case. The 80% 
Reduction Tax Case’s advanced biofuels production is more than eight time higher than the 
Baseline by 2053. 

Figure 27: Advanced Biofuels Production (Quadrillion Btii) 
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APPENDIX A. NewERA MODEL 

NERA developed the NewERA model to forecast the impact of policy, regulatory, and economic 
factors on the energy sectors and the economy. When evaluating policies that have signiEeant 
impacts on the entire economy, one needs to use a model that captures the effects as they ripple 
through all sectors of the economy and the associated feedback effects. The NewERA model 
combines a macroeconomic model with all sectors of the economy (except for the electricity 
sector) with a detailed electricity sector model. This combination allows for a complete 
understanding of the economic impacts of different policies on all sectors of the economy. 

The macroeconomic model incorporates production and consumption of all goods and services in 
the economy. The amount of labor, capital, energy, and materials used to produce electricity and 
coal used in the electricity sector are taken from the electricity sector model. Policy 
consequences are transmitted throughout the economy as sectors respond until the economy 
reaches equilibrium. The production and consumption functions employed in the model enable 
gradual substitution of inputs in response to relative price changes, thus avoiding all-or-nothing 
solutions. 

The main benefit of the integrated framework is that the electricity sector can be modeled in 
great detail yet through integration the model captures the interactions and feedbacks between all 
sectors of the economy. Electricity technologies can be well represented according to 
engineering specifications. The integrated modeling approach also provides consistent price 
responses since all sectors of the economy are modeled. In addition, under this framework, we 
are able to model electricity demand response. 

There are great uncertainties about how the U.S. natural gas market will evolve, and the NewERA 
model is designed explicitly to address the key factors affecting future natural gas supply and 
prices. One of the major uncertainties is the availability of shale gas in the United States. To 
account for this uncertainty and the subsequent effect it could have on the domestic and 
international markets, the NfwERA model includes resource supply curves for U.S. natural gas 
that can be altered for sensitivity analysis. The model also accounts for foreign imports and U.S. 
exports of natural gas, by using a supply (demand) curve for U.S. imports (exports) that 
represents how the global LNG market price would react to changes in U.S. imports or exports. 

The electricity sector model is a detailed model of the electricity and coal sectors. Each of the 
more than 1 7.000 electricity generating units in the United States is represented in the model. 

The model minimizes costs while meeting all specified constraints, such as demand, peak 
demand, emissions limits, and transmission limits. The model determines investments to 
undertake and unit dispatch. Because the NewERA model is an integrated model of the entire 
U.S. economy, electricity demand can respond to changes in prices and supplies. The steam coal 
sector is represented within (he NewERA model by a series of coal supply curves and a coal 
transportation matrix. The NcuERA model represents the domestic and international crude oil 
and refined petroleum markets. 
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NewERA model outputs include demand and supply of all goods and services, prices of all 
commodities, and terms of trade effects (including changes in imports and exports). The model 
outputs also include GRP, consumption, investment, disposable income, and changes in "job- 
equivalents" based on labor wage income. 

Impacts on workers are often considered an Important output of policy evaluations. Impacts on 
workers are complicated to estimate and to explain because they can include several different 
impacts, including involuntary unemployment, reductions in w'age rates for those who continue 
to work, and voluntary reductions in hours worked due to lower wage rates. No model addresses 
all of these potential impacts. The NcwERA model is a long-run equilibrium model based upon 
full employment, and thus its results relate to the longer-term effects on labor income and 
voluntary reductions in hours worked rather than involuntary unemployment impacts. It 
addresses long-run employment impacrs. all of which are based on estimates of changes in labor 
income, also called the “wage bill" or "payments to labor." Labor income impacts consist of two 
effects: ( 1 ) changes in real wage per hour worked; and (2) changes in labor market participation 
(hours worked) in response to changed real wage rates. The labor income change can also be 
expressed on a per-household basis, which represents one of the key components of disposal 
income per household. (The other key components of disposable income are returns on 
investments or "payments to capital," and income from ownership of natural resources). The 
labor income change can also be stated in terms of job-equivalents, by dividing the labor income 
change by the annual income from the average job. A loss of one job-equivalent does not 
necessarily mean one less employed person — it may be manifested as a combination of fewer 
people working and less income per person who is working. However, this measure allows us to 
express employment-related impacts in terms of an equivalent number of employees earning the 
average prevailing wage. 

A. Overview 

NERA’s NewERA modeling .system is an integrated energy and economic model that includes a 
bottom-iip repre.sentation of the electricity sector, including all oftlic unit-level details that are 
required to accurately evaluate changes in the electricity sector, N„vERA integrates the 
electricity sector model with a macroeconomic model that includes all other sectors of the 
economy (except for the electricity sector) using a top-down representation. The model produces 
integrated forecasts for future years; the model ing for this study was for the period from 20 1 3 to 
2053 with modeling inputs and results for every fifth year in that period. The model produces a 
standard set of reports that includes the following information. 

• Unit-level investments in the electricity sector - retrofits in response to environmental 
policies, new builds (full range of new generation technologies repre.sented). retirements 
based on economics. 

• Prices - wholesale electricity prices for each of 32 U.S, regions, capacity prices for each 
U.S. region, delivered electricity prices by sector for each of I 1 macroeconomic regions 
in Ne„ERA, Henry Huh natural gas prices and delivered natural gas prices to the 
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electricity sector for each U.S. region, minemouth coal prices for 24 different types of 
coal, delivered coal prices by coal unit, refined oil product prices (gasoline and diesel 
fuel), renewable energy credit (REC) prices for each state/regional renewable portfolio 
standard (RPS), and emissions prices for all regional and national programs with tradable 
credits. 

• Macroeconomic results - GRP for each macroeconomic region and gross state product 
(GSP) for each state, economic welfare, changes in disposable income, and changes in 
labor income and real wage rates (used to estimate labor market changes in terms of an 
equivalent number of jobs). 

Figure 28 provides a simplified representation of the key elements of the Ne„ERA modeling 
system. 

Figure 28: N,„ERA Modeling System Representation 
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B. Electricity Sector Model 

The electricity sector model that is part of the NewERA modeling system is a bottom-up model of 
the electricity and coal sectors. The model is fully dynamic and includes perfect foresight (under 
the assumption that future conditions are known). Thus, all decisions within the model are based 
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on minimizing the present value of costs over the entire time horizon of the model vt'hile meeting 
all specified constraints, including demand, peak demand, emissions limits, transmission limits. 
RPS regulations, fuel availability and costs, and new build limits. The model set-up is intended 
to mimic (as much as is possible within a model) the approach that electricity sector investors 
use to make decisions. In determining the least-cost method of .satisfying all the.se constraints, 
the model endogenously decides: 

• What investments to undertake {e.g.. addition of retrofits, build new capacity, repower 
unit, add fuel .switching capacity, or retire units); 

• How to operate each modeled unit {e.g.. when and how much to operate units, which 
fuels to burn) and what is the optimal generation mi.\; and 

• How demand will respond. The model thus assesses the trade-offs between the amount 
of demand-side management (DSM) to undertake and the level of electricity usage. 

Each unit in the model has certain actions that it can undertake. For example, all units can retire, 
and many can undergo retrofits. Any publicly-announced actions, such as planned retirements, 
planned retrofits (for existing units), or new units under construction can be specified. Coal units 
have more potential actions than other types of units. These include retrofits to reduce emissions 
of SO2, NOx, mercury, and COj. The costs, timing, and necessity of retrofits may be .specified 
as scenario inputs or left for the model to endogenously select. Coal units can also switch the 
type of coal that they burn (with practical unit-specific limitations). Finally, coal units may retire 
if none of the above actions w ill allow them to remain profitable, after accounting for their 
revenues from generatiojt and capacity services. 

Most of the coal units’ actions would be in response to environmental limits that can be added to 
the model. These include emission caps (for SO2, NOx, mercury, and CO2) that can be applied at 
the national, regional, state or unit level. We can afso specify allowance prices for emissions, 
emission rates (especially for toxics such as mercury) or heat rate levels that mu.st be met. 

Just as with investment decisions, the operation of each unit in a given year depends on the 
policies in place (e.g’, unit-level standards), electricity demand, and operating costs, especially 
energy prices. The model accounts for all these conditions in deciding when and how much to 
operate each unit. The model also considers system-wide operational issues such as 
environmental regulations, limits on the share of generation from intermittent resources, 
transmission limits, and operational reserve margin requirements in addition to annual reserve 
margin constraints. 

To meet increasing electricity demand and reserve margin requirements over time, the electricity 
sector must build new generating capacity. Future environmental regulations and forecasted 
energy prices influence which technologies to build and where. For example, if a national RP.S 
policy is to take effect, some share of new generating capacity will need to come from renewable 
power. On the other hand, if there is a policy to address emissions, it might elicit a response to 
retrofit existing fossil-fired units with pollution control technology or enhance existing coal-fired 
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units to burn different types of coals, biomass, or natural gas. Policies calling for improved heat 
rates may lead to capital expenditure spent on repowering existing units. All of these policies 
will also likely affect retirement decisions. TheNewERA electricity sector model endogenously 
captures all of these different types of decisions. 

The model contains 32 U.S. electricity regions (and six Canadian electricity regions). Figure 29 
shows the U.S. electricity regions. 


Figure 29: Ne„ERA Electricity Sector Model - U.S. Regions 



C. Macroeconomic Model 
1. Overview 

The NewERA macroeconomic model is a forward-looking dynamic CGE model of the United 
States. The model simulates all economic interactions in the U.S. economy, including those 
among industry, households, and the government. Additional background information on CGE 
models can be found in Burfisher (201 1). 

The NewERA CGE framework uses the .standard theoretical macroeconomic structure to capture 
the flow of goods and factors of production within the economy. A simplified version of these 
interdependent macroeconomic flows is shown in Figure 30. The model implicitly assumes 
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“general equilibrium,” which implies that all sectors in the economy are in balance and all 
economic flows are endogenously accounted for within the model. In this model, households 
supply lactors of production, including labor and capital, to firms. Firms provide households 
with payments for the factors of production in return. Firm output is produced from a 
combination of productive factors and intermediate inputs of goods and services supplied by 
other firms. Individual firm final output can be consumed within the United States or exported. 
The model also accounts for imports into the United States. In addition to consuming goods and 
services, households can accumulate savings, which they provide to firms for investments in new 
capital. Government receives taxes from both households and firms, contributes to the 
production of goods and services, and also purchases goods and services. Although the model 
assumes equilibrium, a region in the model can run deficits or surpluses in current accounts and 
capital accounts. In aggregate, all markets clear, meaning that the sum of regional commodities 
and factors of production must equal their demands, and the income of each household must 
equal its factor endowments plus any net tran.sfers received. 

Figure 30: Interdependent Fconomie Flows in N„.ERA’s Maeroeeononiie Model 



The model uses the standard CGE framework developed by Arrow and Debreu (1954). Behavior 
of households is represented by a nested Constant Elasticity of Substitution (CES) utility 
function. The model assumes that households seek to maximize their overall welfare, or utility, 
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across time periods. Households have utility functions that reflect trade-offs between leisure 
(which reduces the amount of time available for earning income) and an aggregate consumption 
of goods and services. Households maximize their utility over all time periods subject to an 
intertemporal budget constraint based on their income from supplying labor, capital, and natural 
resource to firms. In each time period, household income is used to consume goods and services 
or to fund investment. Within consumption, households substitute between energy (including 
electricity, coal, natural gas. and petroleum), personal transportation, and goods and services 
based on the relative price of these inputs. Figure 3 1 illustrates the utility function of the 
households. 


Figuri! 31: Household Consumption Structure in Ne»ERA’s Macroeconomic Model 

litilily 


Personal 
Transportation 
Services (VMT) 


Non-Transportation 


Materials ' Energy 


Fossil Fuels Electricity 


Coal Gas 


On the production side, Figure 32 shows the production structure of the commercial 
transportation and the trucking sector. Production structure for the rest of the industries is shown 
in Figure 33. The model assumes all industries maximize profits subject to technological 
constraints. The inputs to production are energy (including the same four types noted above for 
household consumption), capital, and labor. Production also uses inputs from intermediate 
products provided by other firms. The NewERA model allows producers to change the 
teclinology and the energy source they use to manufacture goods. If, for example, petroleum 
prices rise, an indu.stry can shift to a cheaper energy source. It can also choose to use more 
capital or labor in place of petroleum, increasing energy efficiency and maximizing profits with 
respect to industry constraints. 
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Figure 32: Commercial Transportation and Trucking Sector Production Structure in NewERA’s 
Macroeconomic Model 
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All goods and services, except crude oil. are treated as Armington goods, which assume the 
domestic and foreign goods are differentiated and thus are imperfect substitutes (Armington 
1969), The level of imports depends upon the elasticity of substitution between the imported and 
domestic goods. The Armington eia.sticity among imported goods is assumed to be twice as 
large as the elasticity between the domestic and imported goods, characterizing the greater 
substitutability among imported goods. 

Business investment decisions are informed by future policies and outlook. The forward-looking 
characteristic of the model enables businesses and consumers to determine the optimal savings 
and investment levels while anticipating future policies with perfect foresight. 

The benchmark year economic interactions are based on the IMPLAN 2008 database, which 
includes regional detail on economic interactions among 440 different economic sectors. The 
macroeconomic and energy forecasts that are used to project the benchmark year going forward 
are calibrated to EiA’s AEO 2012. 


2. Regional Aggregation 

The NeuERA macroeconomic model typically includes I I regions: NYNE (New York and New 
England). MAAC (Mid-Atlantic Coast), UPMW (Upper Midwest). SEST (Southeast), FLST 
(Florida), MSVL (Mississippi Valley), MAPP (Mid-America). TXOL (Texas, Oklahoma and 
Louisiana), AZMT (Arizona and Mountain states), CALI (California) and (PNWS) Pacific 
Northwest. The aggregate model regions are built up from economic data for the 50 U.S. states 
and the District of Columbia. The 1 1 standard Nc^ERA macroeconomic model regions and the 
states within each NewERA region are shown in Figure ,'54. 

The model’s regional representation can also be adjusted to include individual states. This is 
done when one wishes to evaluate the impacts to a specific state. This is done by creating one 
additional region, for a total of 1 2 regions. I'he state of interest is removed from the region that 
it is a part of and becomes its ow n region. Such an approach requires nearly 50 different model 
runs (California and Florida are already their own region in the standard I 1 -region model 
representation) to assess the impacts to each state individually associated with a particular 
national or regional scale policy analysis. 
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3. Sectoral Aggregation 

The NewERA model includes a standard set of 1 2 economic sectors: five energy (coal, natural gas, 
crude oil, electricity, and refined petroleum products) and seven non-energy sectors (services, 
manufacturing, energy-intensive,^* agriculture, commercial transportation excluding trucking, 
trucking, and motor vehicle manufacturing). These sectors are aggregated up from the 440 
IMPLAN sectors. The model has the flexibility to represent sectors at different levels of 
aggregation, when warranted, to better meet the needs of specific analyses. 

4. Natural Gas and Oil Markets 

The NewERA modeling system is designed explicitly to address the key factors affecting future 
natural gas supply and prices. One of the major uncertainties is the availability of shale gas in 
the United States. To account for this uncertainty and the subsequent effect it could have on 
international markets, the Ne„ERA modeling system has the ability to represent supply curves for 
conventional natural gas and shale gas for each region of the model. By including each type of 
natural gas, it is possible to incorporate expert judgments and sensitivity analyses on a variety of 


The energy-intensive sector in the Ne„ERA modeling system Includes pulp and paper, chemicals, glass, cement, 
primary metals, and aluminum. 
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uncertainties, such as the extent of shale gas reserves, the cost of shale gas production, and the 
impacts of environmental regulations. 

The TXe.vERA model represents the domestic and international crude oil and refined petroleum 
markets. The international markets are represented by flat supply curves with exogenously 
specified prices. Because crude oil is treated as a homogeneous good, the international price for 
crude oil sets the U.S. price for crude oil. 

Consumption of electricity as a transportation fuel could also affect the natural gas market. 

Along with alternative transportation fuels (including biofuels), the model also includes different 
vehicle choices that consumers can employ in response to changes in the fuel prices. The model 
includes different types of Electrified Vehicles (EVs): Plug-in-Hybrid Electric Vehicles (PHEVs) 
and Battery Electric Vehicles (BEVs).’’ In addition, the model accounts for both passenger 
vehicles and trucks powered by CNG. 

5. Macroeconomic Outputs 

As with other CGti models, the NewERA macroeconomic model outputs include demand and 
supply of all goods and services, prices of all commodities, and terms of trade effects (including 
changes in imports and exports). The model outputs also include GRP, consumption, 
investment, cost of living or burden on consumers, and changes in •‘job-equivalents" based on 
changes in labor wage income. All model outputs are calculated by time, sector, and region. 

Impacts on workers are often considered an important output of policy evaluations. Impacts on 
workers are complicated to estimate and to explain because they can include several different 
impacts, including involuntary unemployment, reductions in wage rates for those w'ho continue 
to work, and voluntary reductions in hours worked due to lower wage rates. No model addresses 
all of these potential impacts. The NewERA model is a long-run equilibrium model based upon 
full employment, and thus its results relate to the longer-term effects on labor income and 
voluntary reductions in hours worked rather than involuntary unemployment impacts. It 
addresses long-run employment impacTs, all of which are based on estimates of changes in labor 
income, also called the •"wage bill" or "payments to labor." Labor income impacts consist of two 
effects: (1 ) changes in real wage per hour worked; and (2) changes in labor market participation 
(hours worked) in response to changed real wage rates. The labor incoine change can also be 
expressed on a per-household basis, which represents one of the key components of disposal 
income per household. (The other key components of disposable income are returns on 
investments or "payments to capital." and income from ownership of natural resources). The 
labor income change can also he stated in terms of job-equivalents, by dividing the labor income 
change by the annual Income Irom the average job. .A loss of one job-equivalent docs not 


' BVs were not inciiided in this analy.sis due to time constraints. However, previous experience with modeling EVs 
suggests they would not become economical except in the higher carbon tax case, and only in the later parts of the 
analysis horizon. 
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necessarily mean one less employed person — it may be manifested as a combination of fewer 
people working and less income per person who is working. However, this measure allows us to 
express employment-related impacts in terms of an equivalent number of employees earning the 
average prevailing wage. 


D. Integrated Nc„ERA Model 

The NewERA modeling framework fully integrates the macroeconomic model and the electricity 
sector model so that the final solution is a consistent equilibrium for both models and thus for the 
entire U.S. economy. 

To analyze any policy scenario, the system first solves fora consistent baseline .solution; it then 
iterates between the two models to frnd the equilibrium solution for the scenario of interest. For 
the Baseline, the electricity sector model is solved first under initial economic assumptions and 
forecasts for electricity demand and energy prices. The equilibrium solution provides the 
baseline electricity prices, demand, and supply by region as well as the consumption of inputs — 
capital, labor, energy, and materials — by the electricity sector. These solution values are passed 
to the macroeconomic model. 

Using these outputs from the electricity sector model, the macroeconomic model solves the 
Baseline while constraining the electricity sector to replicate the .solution from the electricity 
.sector model and imposing the same energy price forecasts as those used to solve the electricity 
sector Baseline. In addition to the energy price forecasts, the macroeconomic model’s non- 
electric energy sectors are calibrated to the desired exogenous forecast (e.g., ElA's latest AEO 
forecast) for energy consumption, energy production, and macroeconomic growth. The 
macroeconomic model solves for equilibrium prices and quantities in all markets subject to 
meeting these exogenous forecasts. 

After solving the Baseline, the integrated NevERA modeling system solves for the scenario. 

First the electricity sector model reads in the scenario delinilion. The electricity sector model 
then solves for the equilibrium level of electricity demand, electricity supply, and inputs u.sed by 
the electricity sector (/.e., capital, labor, energy, emission permits). The electricity sector model 
passe, s these equilibrium solution quantities to the macroeconomic model, which solves for the 
equilibrium prices and quantities in all markets. The macroeconomic model then passes to the 
electricity sector model the following (solved for equilibrium prices): 

• Electricity prices by region; 

• Prices of non-coal fuels used by the electricity sector (e..g., natural gas. oil, and biofuels); 
and 

• Prices of any permits that are tradable between the non-electricity and electricity sectors 
(e.g., carbon permits under a nationwide greenhouse gas cap-and-trade program). 
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The electricity sector model then solves for the new,' electricity sector equilibrium, taking the 
prices from the macroeconomic model as exogenous inputs. The models iterate — prices being 
sent from the macroeconomic model to the electricity sector model and quantities being sent 
from the electricity sector model to the macroeconomic model — until the prices and quantities in 
the tw o models differ by less than a fraction of a percent. 

This decomposition algorithm allows the NewERA model to retain the information in the detailed 
electricity model, w hile at the same time accounting for interactions with the rest of the economy. 
The detailed information on the electricity sector enables the model to represent regulatory 
policies that are imposed on the electricity sector in terms of their impacts at a unit level. 
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APPENDIX B. MODELING ASSUMPTIONS 

This appendix includes additional details on the Baseline inlbrmation used in this study for 
Federal fiscal information and energy information. 

A. Baseline Federal Fiscal Information 

Figure 35 provides the assumptions about the Baseline’s debt level and the Federal government 
expenditures. As noted in the main body of the report, this Federal debt has been constructed 
using tax rate and Federal spending a.ssumptions so that it remains at or below GDP in all years 
through 2053. The Federal government expenditures were set so that, in combination with the 
Federal tax rates described below, the debt-to-GDP ratio in the Ba.scline never exceeds 1 .0. 


Figure 35: Baseline Federal Debt and Federal Government Expenditures (Billions) 



2013 

2023 

2033 

2043 

2053 

Federal Debt 

$12,280 

$19,210 

$24,010 

$30,320 

$38,130 

Federal Government Expenditures 

$3,420 

$3,740 

$4. 1 50 

$4,190 

$3,380 


As noted in the main body of the report, the Federal tax rates are initially set at 2012 levels, and 
remain there through 2022. For that initial period, the tax rates for Federal personal capital and 
labor income are based on those in the National Bureau of Economic Research’s (NBER’s) 
TAXSIM model.’* The Federal corporate income tax rales are from the Tax Foundation.” The 
PIT and corporate income tax rates are represented by a combination of ( I ) weighted averages of 
their marginal rates (taking into account that there are multiple marginal rates across income 
classes), and (2) a lump-sum transfer that is calculated to ensure that total tax revenues are 
consistent with the average tax rate actually paid after deductions, etc. These rates vary 
somewhat from .state to state, as estimated by the NBER and Tax Foundation, due to differences 
in state income distributions. For 20 1 3-2022. the Baseline average marginal Federal PIT rate is 
25% on labor earnings and 1 2% to 1 5% (depending on the state) on capital earnings. The 
Baseline average marginal corporate income tax rate Ls 30% to 35%, depending on the .state. The 
model estimates a weighted average of the state-specific levels to obtain the rates it applies in 
each of the model's multi-state macroeconomic regions. The FICA and HI rates in the initial 
period of 2013-2022 are set at 12.4% and 2,9%, respectively.”' 

As explained in the main body of the report, the Federal PIT rates are increased in the model 
year 202,3 to the levels that are assumed in the CBO "Extencled Baseline Scenario," which are 
the pre-200 1 levels. This is done as one of two steps to hold the Baseline debt at a level that 
does not exceed GDP in any year (the other .step being holding projected government spending to 

See http: /.i iscrs - nb ei \<B~g-'' -tBxsiiii ;' for more information. 

See http :// taxfound<uion.ortz/ for more information. 

See h(tp://www.fj.sa-gov/oaet/progdata-taxRaies.hti^ for more information. 
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the levels shown in Figure 35), To achieve tax revenues equivalent to those of the CBO 
"Extended Baseline Scenario,” baseline Federal PIT rates from 2023 through the end of the 
model horizon are raised by a factor of about 1.35 from the levels in effect during the model 
years 2013-2022, and the FICA rate is increa.sed to 14.4%. The corporate income and HI tax 
rates remain at their initial 2013-2022 rates. (The tax rate increases in the Baseline that oceur in 
2023 should not be confused with the changes in PIT rates that occur in the carbon tax cases; 
changes from the Baseline’s PIT rates that occur in the carbon tax cases are model results and are 
reported as percentage changes relative to the baseline rates described here.) 

The model also accounts for state personal and corporate income taxes. Like the Federal rates, 
these are also obtained from NBER's TAXSIM model and the Tax Foundation, respectively. 

The Baseline rates are the same in all years of the modeled period (they do not change in 2023 as 
do the Federal rates). The state PIT income tax rates are zero in eight states, and the average 
marginal rate varies from about 3% to about S% in the states that do have personal income taxes, 
fhe state corporate income tax rates are zero in six states, and the average marginal rate varies 
from about 3% to about 10% in the .states that do have corporate income taxes. As with Federal 
tax rates, the model estimates a weighted average of state-specific levels to obtain the rates it 
applies in each of the model's multi-slate macroeconomic regions. 

B. Baseline Energy Information 

Figure 36 reports the prices for natural gas and crude oil that the Baseline is calibrated to. These 
are national prices, based on AFiO 2012. (Coal prices are specific to the type of coal, and are 
calculated endogenously in the model based on detailed coal supply curves. The results 
generally match those of AEO 2012.) 

Figure 36: Baseline Fuel Prices ($/MMBtu) 



2013 

2023 

2033 

2043 

2053 

Natural Gas (Weilheaci) 

S3. 78 

S4.85 

$6,09 

$8.42 

i $10.49 

Crude Oil 

soo 

$1 12 

$125 

$149 

$165 


Figure 37 includes input assumptions for new electricity generating capacity. Capital costs of 
new generating capacity are based on the a.ssumptions in ,AEO 2012, including the cost 
reductions over time (costs remain Hat post-2()33). The costs of each technology in each 
electricity region vary from these co.sts based on regional cost factors. Not included in the figure 
are costs for geothermal because these are site specific. In 2013. these costs range from 
$l.756/kilovvatt (kW) to $22.350/k\V and decline by 10% by 2033. 
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Figure 37: Electricity Generating Capacity Costs (S/kW) 


Generating Technology 

2013 

2023 

2033 

Pulverized Coal* 

$2,958 

$2,840 

$2,81 1 

Coal Integrated Gasification 
Combined Cycle* 

$3,347 

$3,143 

$3,094 

Natural Gas Combined Cycle 

$1,067 

$1,027 

$1,017 

Natural Gas Combustion Turbine 

$745 

$704 

$695 

Onshore Wind 

$2,521 

$2,501 

$2,496 

Offshore Wind 

$6,180 

,$4,325 

$3,955 

Biomass 

$3,992 

$3,539 

$3,434 

Solar PV 

$4,919 

$4,697 

$4,427 

Coal with CCS 

$5,605 

$5,109 

$4,848 

Combined Cycle with CCS 

$2,244 

$2,043 

$1,923 

Nuclear 

$5,519 

$4,834 

$4.73 1 


* Neither Pulverized Coal nor Coal Integrated Gasification Comhined Cycle are available 
new options in this analysis as neither technology can currently meet the proposed New 
Source Performance Standards for Greenhouse Gases for New Electric Generating Units, 
however, these are the costs assumptions for these technologies that would be assumed if 
they were available options 

Figure 38: Maximum Cumulative New Capacity .Allowed (GW) 


Generating Technology 

2023 

2033 

2043 

2053 

Onshore Wind 

102 

222 

342 

462 

Offshore Wind 

14.5 

47.5 

100.5 

173.5 

Biomass 

34 

66 

103 

149.5 

Solar PV 

36 

76 

116 

156 

Geothermal 

27 

57 

87 

117 

Coal with CCS 

8 

40 

100 

175 

Combined Cycle with CCS 

8 

40 

100 

175 

Nuclear 

28 

72 

126 

186 


Baseline U.S. electricity demand grows at a 0.75% compound annual growth rate from 2013 
through 2053. Different regions exhibit different growth rates. 

Figure 39: Baseline Electricity Demand (TW'h) 



2013 

2023 

2033 

2043 

2053 

U.S. Electricity Demand 

3.986 

4,284 

4.637 

4,989 

5,377 
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The NewERA model includes five alternative fuels that can substitute for gasoline and three that 
can substitute for petroleum-based diesel/” Two of the defining characteristics of these fuels are 
their cost and emissions relative to their petroleum-based counterpart. Figure 40 reports the cost 
of alternative fuels relative to their petroleum-based counterpart. The cost for CNG includes the 
infrastructure costs associated with this fuel in the light duty vehicle (LDV) and commercial 
trucking markets. 


Figure 40: Relative Costs of Alternative Fuels, Relative to Petroleum-Based Fuels 


Alternative Fuel 

2013 

2023 

2033 

2043 

2053 

Corn Ethanol 

1.6 


1.5 

1.5 

1.5 

Sugar Ethanol 

1.8 

■■ 

1.7 

1.7 

1.7 

Ceilulosic Fithanol 

2.7 

2.4 

2.3 

2.3 

2.3 

CNG for LDVs 

1.7 

1.6 

1.4 

1.3 

1.3 

Biomass to Liquids (BTL) Gasoline 

1 

2.7 1 

2.4 

2.3 

2.3 

2.3 

Soybean Diesel 



1.7 


1.7 

CNG for Trucks 

Hr 


1.0 


1.0 

BTL Diesel 

2.7 

2.4 

2.3 


2.3 


Figure 41 reports the emissions of the alternative fuels relative to their petroleum-based 
counterpart. 

Figure 41: Emission Factors of Alternative Fuels, Relative to Petroleum-Based Fuels 


Transportation Fuel 

Emission Factor 

Gasoline 

LOO 

Corn f/lhanol 

0,84 

Sugar Ethanol 

0,67 

Ceilulosic Ethanol 

0.26 

BTL Gasoline 

0.21 

CNG for LDVs 

0.71 

Diesel 

1.00 

Soybean Diesel 

0,83 

BTL Diesel 

0.21 

CNG for Trucks 

0,72 


^ Additionally, the model has the ability to include TVs as another jiersonal transportation technology option. This 
feature was not used in this analysis, so it i.s not documented here. 
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C. Other Assumptions 

Crude oil is a global commodity with prices driven mostly by supply and demand outside of the 
United States. However, the 80% Reduction Tax Case is projected to have approximately 50% 
less consumption of crude oil in 2053 than in the Baseline (the .$20 l ax Case only reduces crude 
consumption by 5% in 2053). Such an extensive change in crude oil demand in the United States 
is likely to reduce global crude oil prices. 

To estimate the extent of the U.S. demand drop on global prices we reviewed results from the 
MIT Joint Program Report, "The Cost of Climate Policy in the United States.”'" We focused on 
the 1 67 billion metric tonnes of carbon dioxide equivalent (bmt) case that had similar reductions 
in U.S. crude oil consumption and applied the same percentage reductions to the crude oil price 
in our model (see Figure 42). The lowering of crude oil prices has a slight positive impact on the 
U.S. economy. 


Figure 42; Rcduction.s to Global Crude Oil Prices in Tax Reduction Case 



2013 

2023 

2033 

2043 

2053 

% Change from Baseline Prices 

0% 

-4% 

-7% 

-14% 

-16% 


The ie.xt of the report i.s available at http://glob<lIchange.niit.edu.''pubs/abstract.php?pubiicationJd=1965. 
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APPENDIX C. THE EFFECTS OF CHANGES IN FEDERAL 
GOVERNMENT DEBT ON INTEREST RATES 

This appendix summarizes the literature on the effects of changes in Federal government debt on 
the economy, focusing on the potential effects of changes in federal debt on the interest rate on 
federal debt, We begin with an overview of three alternative conceptual approaches that have 
been developed to characterize the impacts of changes in Federal debt on the economy. We then 
summarize the rationales and empirical evidence for these approaches. The next section 
summarizes the results of the empirical study by Engen and Hubbard (2005) that vve use as the 
basis for our estimate of the effects of changes in Federal debt on the interest rate used to 
determine government interest payments. The final section provides an overview of other 
potential effects of the federal debt (beyond changes in interest rates) that have been identified in 
the economic literature. 

A . Overview of Conceptual Approaches for Assessing the Economic Effects of 
Government Debt 

This section provides a framework for considering the linkage between the federal debt and 
macroeconomic variables. The initial effect of using carbon tax revenues to reduce government 
debt vrould be to increase public savings by the amount of the increased federal revenues. In 
terms of national income accounts, pubic savings are linked to private savings and investment 
through the following accounting identity: 

Public Savings + Private Savings = Domestic Investment + Net Foreign Investment 

In the identity above, net foreign investment refers to investment by domestic residents in other 
countries less domestic investment undertaken by foreign residents. 

The economic effects of reductions in the Federal debt can be characterized in terms of the 
potential changes in the other three elements of this accounting identity that could result from the 
initial increase in public .savings.^’ Gale and Orszag (2003) describe three potential outcomes 
that liave been identified in tlie literature, as summarized below and in Figure 43. 

1 . Ricardian equivalence. This ca.se assumes that an increase in public savings leads to an 
equal decrease in private savings, leaving total savings (and thus total investment and 
intere.sl rates) unchanged. 

2. Perfect capital mobility. This case as.sumes that an increase in public savings leads to 
an increase in net foreign investment {i.e.. capital inflows from abroad), leaving domestic 
investment unchanged. This outcome implies that domestic production is unchanged, but 
the domestic currency vt ill depreciate and interest rates may fall. 


'' This characterization does not inciude all potential economic effects due to deficit changes. Other potential 
effects are summarized in the final section of this appendix. 
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3. “Conventional view,” This case assumes that an increase in public savings leads to 
increases in both domestic investment and net foreign investment. This outcome implies 
that domestic production increases, the domestic currency depreciates and interest rates 
fall. 

Figure 43: Effects of Deficit/Ocbt Reduction (Adapted from Calc and Orszag, 2003) 
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B. Theoretical and Empirical Support for Alternative Conceptual Approaches 

1. Ricardian Equivalence Approach 

One approach identified by Gale and Orszag for assessing the economic effects of government 
debt is to assume that all households display Ricardian equivalence. 

i. The Theory of Equivalence 

Budget deficits are reductions in public savings. Households may compensate for an increase in 
public savings by decreasing their private savings in anticipation of future fiscal policy {e.g.. tax 
decreases). 

If all households display Ricardian equivalence (or“Barro-neutrality," which is a related 
concept), they are sufficiently forward looking that they fully internalize the expected future tax 
changes implied by changes in the government deficit (Barro (1974)). In other words, private 
savings would fully adjust to cancel out the changes in public savings, so that no change in 
interest rates or investment is required for total savings to equal total investment. 

As Gale and Orszag note, Ricardian equivalence relies on several strong assumptions, including: 
I) fully competitive markets; 2) no borrowing constraints; 3) a transparent tax system and perfect 
foresight of future fiscal policy; and 4) infinite planning periods of households and governments. 

ii. Empirical Evidence on Ricardian Equivalence 

Numerous .studies of household .saving behavior conclude that household.s respond to budget 
deficits, but not to the full extent predicted by Barro-neutralily. For example, the CBO (1998) 
concluded that private saving may offset 20% to 50% of a decline in public savings. Similarly, 
Elmendorf and Liebman (2000) argue that private saving would offset 25% of an increase in the 
deficit, and Gale and Potter (2002) estimate that private saving will offset 31% of the decline in 
public saving cau-sed by the 200 1 tax cut. 

2. Perfect Capital Mobility Approach 

A second approach described by Gale and Orszag (2003) for assessing the impacts of budget 
deficits assumes that there is an infinitely elastic supply of international capital. 

i. The Theory of Perfect International Capital Mobility 

The perfect capital mobility approach presumes that net foreign investment adjusts to satisfy the 
national accounting identity (total savings must equal total investment) and thus domestic 
investment does not change at all in response to changes in government savings. (Net foreign 
investment refers to investment by domestic residents in other countries less domestic inve.stment 
undertaken by foreign residents.) 
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Under the “perfect capital mobility” approach, budget deficits lead to decreases in net foreign 
investment, which may lead to decreases In future national income as well, because increased 
indebtedness to foreigners implies that wealth will flow out of the country in the future (though 
some portion may eventually re-enter the domestic economy). 

In addition, if reduced budget deficits lead to decreased interest rates (either because risk 
premiums change or because domestic investment is in fact affected by the deficit), domestic 
investment would become less attractive relative to foreign investment. This would leads to a 
decrease in the demand for domestic currency, so the domestic currency would depreciate. The 
depreciation of the domestic currency leads to decreased imports and increased exports, thus 
decreasing the trade deficit. 

ii. Empirical Evidence on Perfect Capital Mobility 

As w'ith Ricardian equivalence, the empirical literature does not support the theory of perfect 
international capital mobility. Net foreign investment does adjust when there are changes in the 
federal debt, but it does not fully counteract these changes .so that domestic inve,stment would 
remain unchanged, as the “perfect capital mobility” approach suggests. In other words, the 
impacts of federal debt on net foreign investment are not zero but not sufficient to compensate 
for the full change in public savings when deficits change. 

Gale and Orszag (2003) review the literature and estimate that changes in net foreign investment 
account for roughly between 2.3% and 40% of changes in national savings. Similarly, Elmendorf 
and Mankiw' (1999) review the literature and estimate that changes in net foreign investment 
account for about 25% of changes in national savings. They also note that if returns to wealth 
are the same everywhere, the effects on national income arc the same regardless of the extent to 
which domestic investment and net foreign investment arc affected (Elmendorf and Mankiw, 
(1999)). 

3. “Conventional View” of the Effects of Government Debt 

The final approach described by Gale and Orszag (2003) for assessing the effects of government 
debt is referred to as the “conventional view" because it receives the most support in the 
literature. 


i. Economic Theory of the “Conventional View” 

The “conventional view" of the effects of government debt is that all three other elements 
(private savings, dome.stic inve.stment, and net foreign investment) all adjust with changes in 
government debt. Tliis view implies that domestic Interest rates are affected by changes in the 
deficit through two potential mechanisms (which are fundamentally equivalent). First, budget 
deficits represent a decrease in national savings, and firms competing over this smaller pool of 
funds will need to offer higher rates. Second, budget deficits lead to an inerea.se in the supply of 
government bonds. To persuade investors to hold more bonds, the government must offer a 
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higher rate (so the price falls). If deficits are decreased, the changes are in the opposite 
directions, resulting in lovver interest rates. 

Lower interest rates lead to increased domestic private investment (which is referred to as the 
■‘crowding out" effect) and thus a larger long-term capital stock. A change in the capital stock 
has long-term impacts on the economy, and can lead to changes in technological progress and 
productivity (see Romer (1987) and DeLong and Summers (1991)). 

On the other hand, economi.sts have noted that in certain circumstances deficits can also cause 
domestic investment to increase when the deficits are used for government infrastructure. 
Government investment in certain public goods (e.g.. highways, airports, sewers) complements 
private capital and thus "‘crowds in” private investment (despite any increase in interest rates) 
because the marginal productivity of private capital rises (.see. for example, Aschauer (1989). 
Eisner (1989). Hcng( l997)). 

ii. Empirical Evidence on the “Conventional View” of Government Debt 

Empirical estimates of the change in domestic private investment due to budget deficits have 
been inconclusive. These studies range from finding that deficits cause large decreases in 
investment (e.g., Auerbach and Kotlikoff(l987) find that the decrease in capital stock is roughly 
the same as any increase in debt, so there is “one-to-one crowding out") to net increases in 
inve.stment (as noted above, Aschauer (1989). Eisner (1989), and Heng (1997) find that 
inve.stment is actually "crowded in"). 

4. Critiques of the Gale and Orszag Conceptual Approaches 

The three conceptual approaches described by Gale and Orszag (2003) of the effects of changes 
in Federal debt on the economy represent a range of potential outcomes that have been identified 
in the literature, l-lowever. it should be noted that other economists reject the Gale and Orszag 
premise that the major economic effects of deficits stem from the savings/investment accounting 
identity. 

For e,\ample, Keynesian economists argue that the primary effects of deficit spending are 
impacts on real GDP. They argue that the Gale and Orszag approach is valid only in unrealistic 
models that always assume full employment. Further, investment can rise even if there is a 
lower investment share of GDP (Galbraith (2005)). 

Other economists argue that the treatments of investment and interest rates are incomplete 
because they do not account for inevitable monetary policy responses to changes in deficits. 
When deficits occur, monetary authorities (/.e.. the central bank) purchase government debt to 
expand the money supply and keep prices and interest rates relatively constant (Engen and 
Hubbard (2005)). The recent experience of the United States provides support for this critique. 
Government debt has increased by an unprecedented amount (over 30% of 2007 levels), but 
long-term interest rates have actually fallen over this same period to near-record lows. 
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C. Empirical Estimate of Change in Interest Rates 

Many studies that have estimated the relationships between deficits and debt and interest rates. 
We rely upon a study by Engen and Hubbard (2005) as the basis for the estimate we use of the 
relationship between federal debt (expre.ssed as a ratio of GDP) and the interest rate. 

1. Engen and Hubbard Study 

Engen and Hubbard (2005) summarize the literature and provide their own estimates of the effect 
of changes in government debt on the interest rate. The authors caution that "both economic 
theory and empirical analysis of the relationship between debt and interest rates have proved 
inconclusive." and that comparing results across .studies is hindered by "different definitions of 
government debt and interest rates, econometric approaches, .sources of data, and rhetoric." The 
paper also notes that empirical estimates differ markedly based on whether the debt or the deficit 
is studied (Engen and Hubbard (2005), p. 4). 

Engen and Hubbard indicates a small po.sitive relationship between the debt and interest rates 
that is roughly consistent across its various theoretical and empirical calculations. Specifically, 
thc.se authors conclude that an increa.se in federal debt equal to 1% of GDP would increase the 
long-term interest rate by about 3 basis points. 

Recent work by Laubach (2009) has supported the conclusions of Engen and Hubbard. This 
paper finds a 3 to 4 basis point effect of a 1% increase in the projected debt-to-GDP ratio. 

2. Other Empirical Studies and Literature Reviews 

Many of the other empirical studies involve estimates of the effects of change in the deficit rather 
than the debt on interest rates. Barth el at. ( 1991 ) found that of 42 sttidies conducted through 
1989. 17 found a significant positive effect of deficits on interest rales, 6 found mi.\ed effects, 
and 19 found predominately insignificant or negative effects. A review by Gale and Orszag 
(2003) uses the studies collected by Barth ei iil. (1991) and others and finds that w'hen studies 
without one particular independent variable (a proxy for the expectation of future deficits) are 
excluded, nearly all the remaining studies find a positive relationship between the deficit and 
interest rales. From this truncated sample, they postulate an average increase of 40 to 60 basis 
points in long-term interest rates from a 1% expansion of thc/wti/ecYer/ deficit. 

Similarly, Gale and Orszag (2004) conduct their own empirical analycses and conclude that "the 
estimated effect on forward long-term rates from a l-pcrcent-of-GDP shift in projected primary 
budget variables ranges between 40 and 67 basis points, depending on the specification and 
whether the fiscal variable is the primary deficit or revenue and primary outlays separately” (p. 
32). They note that the impact on interest rates is notably .smaller when the economy is in a 
recession (p. 30). 
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Brook (2003) conducted a literature review for the Organisation for Economic Co-operation and 
Development (OECD) and concludes that "most empirical work conducted in the past ten years 
estimates the impact on U.S. real long-term interest rates of a sustained I percentage point 
decrease in the U.S. fiscal position to be in the range of 20-40 basis points." 

Various structural macroeconomic models have also been used to estimate the effects of 
government debt/deficits on interest rates. Gale and Orszag (2003) show that using these models. 
1 0-year bond yields change between 5 and 220 basis points after increasing the deficit by I % of 
GDP. 

D. Other Potential Economic Impacts of Government Debt 

A comprehensive review of the effects ofgovernment debt on the economy would also include 
an evaluation of various factors outside the scope of the three Gale and Orszag (2003) 
approaches described above. The following are other effects that have been identified in the 
literature. 


1. Risk Premiums and the Size of the Federal Debt 

The interest rate on debt reflects the expectation of repayment and the fear of default or 
devaluation. An increase in debt may lead to an increased fear of default, in which case risk 
premiums should rise. The country also becomes more susceptible to a crisis of international 
confidence and the depreciation of the currency (see Marris (1985) and Krugman (1991)). 
According to Triimen (2001). " The largest international risk with respect to paying down the 
debt is that a failure to carry it through undermines international confidence in US economic and 
financial policies.'" 

Krishnamurthy and Vissing-Jorgensen (2010) estimate the discount at which U.S. government 
debt trades (in comparison to corporate bonds) due to its safety and liquidity. They find that this 
discount is inlluenced by both the debt-to-GDP ratio and the amount of foreign holdings. 
Historically, an average "convenience” yield for the period from 1 926 to 2008 was 72 basis 
points, 46 of which were driven by liquidity, and 26 which were due to .safety. This re.sult 
suggests a reduced deficit (debt-GDP ratio) will drive up the liquidity premium and drive down 
the interest rate, 

2. ImpacTs of the Federal Debt on Inflation 

Budget deficits can lead to increased infiation because of expectations of future actions by the 
centra! bank. Paul Voicker told Congress in 1985 "... the actual and prospective size of the 
budget deficit ... heightens skepticism about our ability to control the money supply and contain 
inflation." Alan Greenspan said in 1995 that he expected "... a substantial reduction in the long- 
term prospective deficit of the United States will significantly low'er very long-term infiation 
expectations vis-a-vis other countries.” Sargent (1983) explains that inflation can fall sharply in 
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such a country when government borrowing is reduced and tJie central bank commits not to 
finance future deficits (Elmendorf and Mankiw (1998)). 

3. Future Di.stortioiiary Taxes and Federal Debt 

An increase in budget defieits may imply that ta.xes need to be raised in the future to service the 
debt. Because taxes are generally distortionary. these future tax increases will lead to losses in 
economic efficiency. 

If taxes are higher in the future, the loss in economic efficiency due to the distortionary taxes will 
be larger than it would be for an increase in taxes today if the marginal efficiency loss increases 
with the tax rates, as economic theory predicts. 

Ofcour.se. if lump sum taxes are implemented, this effect disappears becau.se these taxes are not 
distortionary . In addition, if GDP growth is higher than the long-run government interest rate, 
the government may be able to continue to rollover its debt forever (Ball and Mankiw. 1995). 

4. Policy Uncertainty and F’edcral Debt 

Policy uncertainty increases if deficits are accumulated at an unsustainable pace. This 
uncertainty can be a hindrance to economic performance because it makes long-term planning 
difficult. As Gale and Orszag (2003) note. 

Long-term deficits create significant uncertainty... After all. the government 
cannot continue to run deficits .so large that the piihlic debt grows faster than 
output... What specific taxe.s will he raised? What specific spending programs 
will he reduced? Will the government he forced to resort to extreme meemtres, 

.such as printing money to finance deficit.^’ 

5. Interiiatioual Leadership and the Federal Debt 

There have akso been sugge.stions in the literature that a nation's borrowing status corresponds 
with its ability to provide leadership. For example. Friedman (1988) asserted: 

World power and influence have historically accrued to creditor countries. It is 
not coincidental that America emerged as a world power simultaneously with our 
transition from a debtor nation ... to a creditor supplying investment capital to the 
rest of the world, (p. 1 3) 

6. Distributional Impacts of the Federal Debt 

The accumulation of federal debt does not necessarily increase or reduce welfare, but it has clear 
distributional impacts acro.s.s types of individuals and periods in time. The winners from budget 
deficits are current taxpayers and future owners of capital (because the marginal product of 
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capital rises), whereas the losers are future taxpayers and future workers (because real wages 
fall) (Ball and Mankiws 1995). 

E. Summary 

Theoretical and empirical studies have led some economists to assert that there is no relationship 
between government debt and interest rates and still others to conclude that there is a strong 
positive relationship. Nevertheless, if a single parameter must be selected to govern this 
relationship, it should be grounded in economy theory, backed by empirical results, and not at 
odds with historical experience. 

We use the Engen and Hubbard (2005) study for our empirical estimate of the relationship 
between changes in Federal government debt and changes in the interest rate; the resulting 
changes in the interest rate are used to calculate the effects on Federal debt payments. Engen and 
Flubbard (2005) find that a change in government debt equal to 1% of GDP results in a change in 
long-term interest rates of roughly 3 basis points. The study is a relatively recent and 
comprehensive review of the literature that is solely devoted to the relationship between 
government debt and interest rates. The result of debt having a small positive effect on long- 
term interest rates is arguably more plausible than claims of either no effect of government debt 
(which many economies would say is inconsistent with economic theory) or a large effect of debt 
(which is arguably inconsistent vvith recent historical experience of large increases in Federal 
debt corresponding with decreases in interest rates). 
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APPENDIX D. REGIONAL RESULTS 

This appendix includes additional regional results for each of the ! I macroeconomic regions in 
the NewER-A model. The initial figures contain results across regions. The subsequent figures 
include a set of results for each of the 1 1 regions. 


Figure 44: Gross Regional Product (Percentage Change from Baseline) 


Region 

Present 

Value 

2013 

2023 

2033 

2043 

2053 

$20 Tax Case 

Arizona and Mountain States 

-1.3% 

-1.5% 

- 1 .2% 

-1.2% 

-1.3% 

- 1 .4% 

California 

-0.4% 

-0.3% 

-0.4% 

-0.5% 

-0.5% 

-0.6% 

Florida 

-0.2% 

-0.1% 

-0.2% 

-0.1% 

-0.1% 

-0.2% 

Mid-Atlantic 

-0,6% 

-0.5% 

-0.5% 

-0.6% 

-0.7% 

-0.8% 

Mid-America 

-0.5% 

-0.7% 

-0.4% 

-0.4% 

-0.6% 

-0.7% 

Mississippi Valley 

-0.5% 

-0.5% 

-0.4% 

-0.4% 

-0.5% 

-0.6% 

New York/New England 

-0.4% 

0.0% 

-0,4% 

-0.5% 

-0.6% 

-0.6% 

Pacific Northwest 

-0.4% 

-0.5% 

-0.4% 

-0.4% 

-0.3% 

-0.3% 

Southeast 

-0,4% 

-0.6% 

-0.4% 

-0.4% 

-0.3% 

-0.3% 

Texas, Oklahoma. Louisiana 

-0.1% 

0.4% 

-0.2% 

-0. 1 % 

-0.3% 

-0.6% 

Upper Midwest 

-0.7% 

-0.9% 

-0.6% 

-0.6% 

-0.6% 

-0.6% 

U.S. 


-0.4% 

-0.5% 

-0.5% 

-0.5% 

-0.6% 


80% Reduction Tax Case 


Arizona and Mountain States 

-2.6% 



-2.3% 

-4.3% 

-5,1% 

California 

-1.2% 

■iliM 


-1.0% 

-2.7% 

-4.1% 

Florida 

-0,5% 

0.2“''o 

-0.1% 

-0.4% 

-1.4% 

-2.2% 

Mid-Atlantic 

-1.4% 

-0.5% 

-0.6% 

-1.2% 

-2.9% 

-4.3% 

Mid-America 

-1.3% 

-0.9% 

-0.4% 

-1.1% 

-2,6% 

-3.4% 

Missi,s.sippi Valley 

-1.0% 

-0.4% 

-0.3% 

-0.8% 

-2.2% 

-3.2% 

New York/New England 

-1.1% 

0.3% 

-0.4% 

-1.0% 

-2.7% 

-4.0% 

Pacific Northwest 

-1.2% 

-0.5% 

-0.5% 

-1.0% 

-2.5% 

-3.4% 

Southeast 

-0.8% 

-0.6% 

-0.4% 

-0.7% 

- 1 .6% 

-2.2% 

Texas. Oklahoma, Loiii.siana 

-1.3% 

0.0% 

-0.4% 

-1.0% 

-3.1% 

-4.2% 

Upper Midw'e.st 

-1.1% 

-1.1% 

-0.6% 

-0.8% 

-1.8% 

-2.6% 

U.S. 

-1.2% 

-0.4% 

-0.5% 

-1.0% 

-2.5% 

-3.6% 


Present value caiculaled using a 5% real discount rate. 
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Figure 45: Delivered Residential Electricity Prices (Percentage Change from Baseline) 


Region 

2013 

2023 

2033 

2043 

2053 

$20 Tax Case 

Arizona and Mountain States 

12% 

12% 

15% 

23 % 

1 9% 

California 

7.7% 

1 1% 

12 % 

14% 

16 % 

Florida 

10% 

10% 

17% 

18 % 

19% 

Mid-Atlantic 

1 5% 

10% 

17% 

22 % 

19% 

Mid-America 

9.3% 

15% 

20 % 

22 % 

18 % 

Mississippi Valley 

14% 

15% 

19% 

20 % 

21 % 

New York/New England 

9.4% 

7.7% 

9.6% 

12 % 

1 5% 

Pacific Northwest 

10% 

12% 

15% 

22 % 

18% 

Southeast 

14% 

10% 

18% 

22 % 

22 % 

Texas, Oklahoma, Louisiana 

10% 

14% 

17% 

24 % 

20 % 

Upper Midwest 

13% 

12% 

17 % 

24 % 

2\% 

U.S. 

12% 

12% 

16% 

21% 

20% 

S0% ReducHon Tax Case 

Arizona and Mountain States 

1 1% 

20% 

29% 

60 % 

41 % 

California 

11% 

12% 

21% 

46% 

31% 

Florida 

10% 

16% 

34% 

65% 

44% 

Mid-Atlantic 

17% 

19% 

34% 

65% 

46% 

Mid-America 

9.2% 

2,5% 

31% 

54% 

35% 

Mississippi Valley 

1 3% 

24% 

27% 

61% 

43% 

New York/New England 

9.1% 

9.8% 

19% 

48% 

33% 

Pacific Northwest 

11% 

1 5% 

29% 

59% 

35% 

Southeast 

16% 

17% 

36% 

71% 

51% 

Texas, Oklahoma, Louisiana 

\0Vc 

17% 

29% 

62% 

43% 

Upper Midwest 

1 .3% 

20% 

34% 

66% 

42% 

U.S. 

13% 

18% 

30% 

61% 

42% 


NERA Economic Consulting 








619 


Figure 46: Electricity Demand (Percentage Change from Baseline) 


Region 

2013 

2023 

2033 

2043 

2053 

S20 Tax Case 

Arizona and Mountain States 

-2.7% 

-8.3% 

-9.9% 

- 1 4% 

- 1 2% 

California 

-1,2% 

-6.4% 

-S.0% 

-8.9% 

-10% 

Florida 

-2.0% 

-6.5% 

-1 1% 

-1 1% 

- 1 2% 

Mid-Atlantic 

-2.3% 

-5.8% 

- 1 0% 

-12% 

-1 1% 

Mid-America 

-2.9% 

-12% 

-14% 

-14% 

- 1 2% 

Mississippi Valley 

-3.3% 

-10% 

-13% 

-13% 

-13% 

New York/New England 

-1.8% 

-5.0% 

-6.6% 

-8.5% 

- 1 0% 

Pacific Northwest 

-2.2% 

-8.0% 

-9.7% 

-13% 

-1 1% 

Southeast 

-2.5% 

-6.6% 

-11% 

- 1 3% 

-12% 

Texas, Oklahoma, Louisiana 

-2.3% 

-8.6% 

-1 1% 

-14% 

- 1 2% 

Upper Midwest 

-2.5% 

-7.6% 

- 1 1 % 

-14% 

-12% 

II.S. 

-2.4% 

-7.7% 

-11% 

-12% 

-12% 


80% Reduction Tax Case 


Arizona and Mountain States 

-2.7% 

-12% 

- 1 7% 

-28% 

-25% 

California 

-1.7% 

-7.3% 

-13% 

-23% 

-21% 

Florida 

-1.9% 

-9.6% 

-19% 

-29% 

-23% 

Mid-Atlantic 


-9.6% 

-18% 

-28% 

-25% 

Mid-America 


-17% 

-19% 

-28% 

-25% 

Mississippi Valley 

-3.1% 

-15% 

-17% 

-29% 

-27% 

New York/New England 

-1.7% 

-6.2% 

-12% 

-25% 

-22% 

Pacific Northwest 

-2.2% 

-9.8% 


-27% 

-23% 

Southeast 

-2.6% 

-9.6% 


-29% 

-26% 

Texas, Oklahoma. Louisiana 

-2.4% 

-10% 

-17% 

-29% 

-27% 

Upper Midwest 

-2.6% 

-11% 

-18% 

-29% 

-26% 

U.S. 

-2.4% 

-11% 

-17% 

-28% 

-25% 
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Figure 47: Coal Use in Electricity (Change from Baseline, in Quadrillion Btu) 


Region | 

2013 

2023 

2033 

2043 

2053 

$20 Tax Case 

Arizona and Mountain States 

- 0.3 

- 0.8 

-0.7 

-0.6 

-1.0 

California 

0,0 

0.0 

0.0 

0.0 

0.0 

Florida 

- 0.1 

- 0.5 

-0.6 

-0,5 

-0.7 

Vlid-Atlantic 

- 0.3 

- 0.9 

-0.9 

-0.9 

-1,0 

Mid-America 

- 0.2 

- 0.6 

-0.6 

-0.6 

-0.8 

Mississippi Valley 

- 0.6 

- 1.4 

-1.5 

- 1.4 

-1.8 

New York/'New England 

-O.t 

- 0.2 

-0,3 

-0.2 

-0.3 

Pacific Northwest 

- 0.1 

0.0 

0.0 

0.0 

-0.1 

Southeast 

- 0,6 

- 2.0 

- 2.4 

- 2.4 

-3,0 

Texas. Oklahoma, Louisiana 

- 0.2 

- 0.8 

-0.9 

-0.8 

- 1.4 

Upper Midwest 

- 0.4 

- 0.8 

-0.9 

-0,8 

-1.8 

u . s . 

-2.8 

-8.2 

-9.0 

-8.2 

-11.8 

S0% Redudum Tax Case 

Arizona and Mountain States 

- 0,3 

- 1,1 

-1.9 

- 2.2 

- 2.2 

California 

0.0 

0.0 

0.0 

0.0 

0.0 

Florida 

- 0.1 

- 0.5 

- 0.7 

- 0.8 

- 0.8 

Mid-Atlantic 

- 0.2 

- 1.1 

- 1.4 

- 1.6 

- 1.6 

Mid-America 

- 0.3 

- 0,8 

- 1.5 

- 1.8 

- 1.8 

Mississippi Valley 

- 0.6 

- 2.1 

- 2,9 

- 3.2 

- 3.2 

New York/New England 

- 0.1 

- 0.2 

- 0.3 

- 0.3 

- 0,3 

Pacific Northwest 

- 0.1 

0.0 

-0.1 

- 0,1 

- 0.1 

Southeast 

- 0.6 

-2.4 

- 3.7 

- 4.0 

- 4.0 

Texas, Oklahoma, Louisiana 

- 0,2 

- 1.2 

- 2,1 

- 2.2 

- 2.2 

Upper Midwest 


HDHI 

- 3.4 

- 4.3 

- 4.3 

U . S . 

iHB 



-20.4 

-20.5 
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Figure 48: Natural Gas Use in Electricity (Change from Baseline, in Quadrillion Btu) 


Region 

1 2013 

1 2023 

1 2033 

2043 

1 2053 

S20 Tax Case 

Arizona and Mountain States 

0.1 

0.1 

-0.1 

0.0 

-0.8 

California 

0.0 

0.0 

0.1 

-0.2 

-0.1 

Florida 

0.0 

0.1 

0.0 

0.0 

0.0 

Mid-Atlantic 

0.1 

0.1 

0.0 

0.0 

0.0 

Mid-America 

0.0 

0.1 

0.1 

0.1 

0.2 

Mississippi Valley 

0.2 

0.4 

0.3 

0.1 

0.2 

New York/New England 

0.1 

0.0 

0,0 

-0.1 

-0.4 

Pacific Northwest 

0.0 

0.0 

0.0 

-0,3 

-0.3 

Southeast 

0.3 

0.5 

0.5 

0.0 

-0,2 

Texas, Oklahoma, Louisiana 

0.2 

0.3 

-0.2 

-0.6 

-0.3 

Upper Midwest 

0.1 

0,0 

0.0 

-0.1 

-0.3 

U.S. 

1-2 

1.8 

0.7 

-1.1 

-2.0 

SO'Ya Rec/tiCliori Tax Case 

Arizona and Mountain States 

0.1 

0.2 

0.5 

-0.4 

-0.4 

California 

0.0 

0.0 

0,0 

-1.1 

-0.9 

Florida 

0.0 

0.1 

0.0 

-0.4 

-0.3 

Mid-Atlantic 

0.1 

0.1 

0,1 

-0,3 

-0,2 

Mid-America 

0.0 

0.2 

0.6 

0,8 

0.9 

Mississippi Valley 

0.2 

0.6 

0.7 

0.3 

0.6 

New York/New England 

0.1 

0.1 

0.0 

-0.6 

-0.9 

Pacific Northwest 

0.0 

0.0 

0.0 

-0.6 

-0.6 

Southeast 

0.3 

0.8 

0.9 

-0.5 

-0.8 

Texas, Oklahoma, Louisiana 

0.2 

0,6 

0.8 

-0,2 

0,0 

Upper Midwest 

0.1 

0.1 

0.1 

0.2 

0.3 

U.S. 

1.2 

i ttZ 

3.6 

-2.8 

-2.2 


NERA Economic Consuiting 








Figure 49: Regional Results for Arizona and Mountain States 
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Regional Results for Arizona and Mountain States Figure 50: Regional Results for California 
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Regional Results for California 
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Figure 5 1 : Regional Results for Florida 
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Regional Results for Florida Figure 52: Regional Results for Mid-Atlantic 
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Regional Results for Mid-Atlantic 
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Figure 53: Regional Results for MUf-America 
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Regional Results for Mid-America Figure 54; Regional Results for Mississippi Valiev 
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Figure 55; Regional Results for New York/New England 
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Regional Results for New York/New England Figure 56: Regional Results 
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Regional Results for Pacific Northwest 
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Figure 57: Regional Results for Southeast 
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Regional Results for Southeast Figure 58: Regional Results for Tevas, Oklahoma, Louisiana 
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Regional Results for Texas, Oklahoma, Louisiana 
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Figure 59: Regiotial Results for Upper Midwest 
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Global Analysis - Annua) 2012 


Note: Tb6-d8f3ft-esenredinfftisrep«t8repreirff!ina?y, Rsfksandsnom^iesirsay t^angeas n a? ^ t- £tc f t- 

EfiBCiive S9piem&er20l2. tbe'31CN-M vefSiort 3.2.0 of monthly mean temperatufe r^^l ! ucf " \ " -nj ^ 

!t!mperatiirB<iaiaset Beginning>«Biftie.Augu3!20i2Giob3im«y8«ySiasof9»eC!im8te Ref If x ts o .? t t 

veision 3 2.0 is used for NC-OC cfiTTiatefRWTilonnQiKattfl^es, -‘nciudinocaiciiaSton c) global lane i r e i r ‘ 

more mfoiTnaiion about this netse^ versawt. ptea^seettieGHCN-M version 3.2.0Te(3?nic3i Report 

•TheGHGN-M verson 3.1.0 T«S?nic5^ Report was revised OR S^ettber 5, 2012 to ao-iiiateiy re'i 'e> e'un.es i >.i' f' i e‘ ri m j 
PrGvioasiytfiaifeportincorTecttyina'udedwsciissKKi^chaigsstoiheF'airwssHonx'gertaii'. Aigoi 'hn f" i- > ‘nivie« e ' 

iiickifiedi!-. version 3.20 and described Irt 818 ver^wf 3,2.0 TedmicalRapdrt Please see tfia “^rvo ntH .< kej „ut't 'm: v im -'k ’ 


Note; On Jamtary 15, 2012. bJCDCannouncedsspartof its 2012 Giobrt Climate Report 3tat 2012 was ib-ewartnesi l.a Ni/ia year on record 
'Miiifi ihsiea'BB variety of approac^estedefireng ala Niira Of El NiSo yea’, NCDC'scnienaiBdstinBc! ss when she firs! mree meinths of a 
catHRciar yeai meet iris la NiftaorEi Nifto tfwsshtrid as defied t3y NOAA Cfimale Prediction Center's (CPC) Oossnic Nisio indes (ONI) Ttie lisi 
of hisioncai la Nina years released on January 16 was based on an ONi dataset in force m early 2012 and used 3 1071-2CWD base period. 
Dunng trie course of the year, CPC inirodoesd wi ONI dataset uang rSfferent base penocis lor determining tenomaiies for each year, wiih She 
moss recent years (1995 w date) uSizing the 1381-2010 bass period. Because of long-tenn waffrang irsncls in She oquatorial Pacific Ocean, 
applying if«8 nxire recent base period aBows fix bederiSscwnment of ^ temperature patfxns neoded to identify El Nifio and la Nifta years. In 
Hie iTiosi recent version of the dataset, usng die newer base period mefftedoiogy. 2Ci06 and 2009 are now classified as La Nifia years. Tlie 
giciiial average Itmipereture in boffv 2008 and 2009 was 0-C2*C {0.04'F) higher than 2012. 'nafririrj ihBse two years l.he wannest l.a Nirta years 
on record. MCDC has updated (vraslrilseoat) our Arffsjst Global CBmater^ort to refleeithe most cunentCPC GNi flatastit, 

With binary doftniltortsc^ EiNifto wLaNiria. smai! changes in prowssing the data can affect the claBSiftealion ol wesB Et Niflos or La Nislfis. 
Osspile these reci8s$i!icsi>c^ trie genera) contusions are stmilsr ftxrt previous wotit <1) global temperature siiorri Biles for each phase (El 
Nifto. LaNirla, and neural) t»avfi been increasir^ovxftrieafKi (2) on average, globt^ lempeoturcs during GiNiho years we highorthsih neiitriii 
yoars, which in turn, are iHQtwr than la yeers, 

NCOC continually examines its praclices and definttH^s as science, datasels. and the understanding they bring improve Thus, given the nature 
cifw/r ctOTeol mettiod of classifying years ssEi NifioorLaNiria, NCDC plans lo re-examino and employ trie Oast avsilobia cfaflrntions and 
cintassits to robustly characterize the mSuence of El Nifio and laNifla on annual giotjal lemperalures, 


Note: Effective SefUemtisr 2012, the GHCN-M i«fs)on 3 . 2.0 daiaset of morittity mean ternperoturo ropiacetl tho GhCN-M versiort 3.1.0 monthly 
mean lemperaltire daiaset. Beginning wtlhlhe August 2i)12 Global monthly State <if Ihe Climate Ropori. reloasoU on September 1 7, . 2Qi.;>, 
GtiCN-M version 3.2.0 is used lot NCOC ciirnate manaoring acHviSies, inclti<»ng calatlation of global land surface temperature atwmflites and 
trenclR. For nwe informaikin about tills r>©wesl versiori. («oase see the GKCN-M version 3.3.0 Technical Repori. 

•The GHCN-M version 3.1.0 Tertfinical Report was rewsed on September 5. 201 2 to accAirataly reflect Ifwi changes incorporated in that version. 
Previotisiy that report incorrectly tnHucieef discussion rt changes to the Pairwso Homogeneity Algorithm (PHA). Changes to trio PHA are 
inrtuded In version 3.2.08ndctasxibed in the version 3.2.0 Technical Report. Rease seethe Froqitentty Asked Cuestions to team mora about 
this upcfalo. 


Contents of this Section: 

GiobaiTemperaAifeslRegional Temperaturesl Global PreopitafirjnjRoferancea 


KvBtita 






2Q12 Gic^} Significant VVea^er anci Cumate Events 


GJobai Highlights 


The year 2012 was the 10*" warmest year since records began in I88O. The annuai global combined land and 
oc«an surface temperaMre was 0.57'C (1.03°F) above the 20* century average of '13.9'C (57.0‘"F), This marks 
the 36*" amsecufive year (since 1976) that Ihe yearly global temperature was above average Currently, the 


http://www. 11 cdc.noaa.gov/sotc/global/ 20 12/13 
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warmest year on record is 2010, which was 0-66°C (l-IS^F) above average. Induding 2012, all 12 years to 
date in the 21®* century (2001-2012) rank among the 14 warmest in the 133-year period of record. Only one 
year during the 20*** century — 1998 — was warmer than 2012. 


• Separately, the 2012 gtoba! average iand surface temperature was0.90'-'C (1.62''F) above the 20®" century 
average of S.S^C {47.3°F) and ranked as the seventh warmest year on record. 


■ La Nina, which is defirred by cooier-than-normai waters in the eastern and central equatorial Pacific Ocean that 
affect weather patterns around the giobe, was present during the first three months of 2012, The weak-to- 
moderate La Nina disspated in ^e spring and was replaced by ENSO-neutral conditions for the remainder of 

previous La Nina years, the 2012 gtonal surtece temperature was the third warmest observed'dLjring such a 
year, behind 2006 and 2009, which are currently tied for warmest. 


■ The 2012 global average ocean temperature was 0.45‘"C {0.81^) above the 20 '’ century average of 16. rc 
(60,9''F) arid ranked as the 10*” warmest year on record. Uwaoo l cO ' t b ewarmQfit yoar - «tvraGo rd-araQng-a44:a 
Ni no yoarc. - The three warmest annual ocean surface temperatures occurred in 2003, 1998, and 2010— aii 
warm phase Et Nino years. 


• Foilowng the twro wettest years on record (2010 and 201 1). 2012 saw near average precipitation on balance 
across the globe. However, as is typical, precipitation varied greatly from region to region. 


Global Temperatures 

The year 2012 was the 10’” warmest year since records began in 1880. The annually-averaged temperature across 
global land and ocean surfaces was 0.57''C(1.03'’F) above the 20*” century average, Record to near-record warm 
iand surface temperatures in the Northern Hemisphere from April to September and overall warmer-than-average 
ocean surface temperatures made the first 1 1 morrths of the year the eighth warmest January-November an record. 
However, extreme cold across much of the Northern Hemisphere land during December helped lower the year-to- 
date temperature departure from average by 0.02'’C (0.04“F) compared with the previous month 



^ " ^/ / /■/ 


Year-to-date temperatures by month, witfi 
201 2 compared to the five warmest years on 
record 


2012 marks the SB*” conseaitive year {ance 19r6) that foe annual temperature was above the long-term average. 
Currently, the warmest year on record is 2010, which was 0.66X (1.19''F) above average. Including 2012, ail 12 
years to date in foe 21®* century (2001-2012) rank among foe 14 warmest in the 1 33-year period of record. Only 
one year during the 20*” ceitury — 1998-mvas warmer than 2012, The global annual temperature has increased at 
an average rate of 0.06*0 (0.1 1'F) per decade since 1880 and at an average rate of 0.16°C (Q.28''F) per decade 
since 1970. 


Top 10 Warmest Years 11880-2012) 


hltp://www.ncdc.noaa.gov/sotc/global/2012/13 
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The following tat^e lists the gtobai comtHned land and oc^an annu^ly-avoraged temperature rank and arsomaly for 
each of the 1 0 wamiest years on record. 


Rsnk 

1 a Warmest 

Period of Record; 1880-2012 


3 


5 

6 (tier 

6 Oie)‘ 

6 fife)* 

9 

10 

■‘Note: Tie is based on temperature anomaly in °C. 

Natural climate patterns that persist for days, months, or even years can affect weather patterns around the world 
and iiripact the average global terrjperature. One such well-known global-scale pattern—tho E! Niho-Sou^ern 
Oscillation (ENSO) — is a natural episo<Jc fluctuation in sea surface temperature (El Niho) and the air pressure of the 
overlying atmosphere (Southern Osailation) across the equatorial Pacific Ocean. Over s period of months to a few 
years, ENSO fluctuates between warmer-than-average ocean surface svaters (El Nino) and cooier-than-average 
ocean surface waters (La Nsha) in fiiat region. 


Year Anorraiy'C r* 


2010 0.S6 1.19 

2005 0.65 * ! / 

1990 0.63 1.13 

2003 0.62 1,11 

2002 0 61 1.10 

2006 0.59 1.07 

2003 0.59 1.07 

2007 0.59 1.06 

2004 0.S8 1.04 

2012 0.57 1,03 


■r2012 ranked as the third 

warmest "La Nifta year", behind 2006 and 2009, whicdi are currently tied for warmest. Two of the ttiree warmest 
years on record (2010 and 1998) are "E! Nino years". A La Niha (El Nito) year is defined here as occurring when 
the fii'st three months of a calendar year meet the La Niha (Ei Niflo) criteria as defined by the Climate Prediction 


Center. The globally-averaged temperature difference tjetween 2010 (warmest year on record) and 2012 (lO*” 
warmest year) is D.09'’C {0.16"F). 


Annual Ciob«> Trinpcratufc Anotn«Wi 
13fe-}0i2 



Global Annual Temperature Anoimfies 


Separately, the average global land tanperature was 0.90'‘C (1.62''F) above the 20*'’ century average and ranked 
as the seventh warmest year on record- Because land surfaces generally have low heat capacity, temperature 
anomalies can vaiy greatly between months. Over the couise of 2012, the average monthly land temperature 
anomaly ranged -from +0.22^C (+0.40‘‘F: December) to +1-3S''C(-»-2.50"F; April), a difference of 1.17'‘C (2. 10°F). 

The ocean has a much higher heat capacity than land and Otus anomalies tend to vary less over monthly 
timescales. During the year, the giobai monthly ocean temperature anomaly ranged from ^•0.30''C (+D.54"F; 
January) to +0.55"C (+0.99''T; September), a diterence of O-25'’C (Q.41^F). For the period January-December, a 
weakening La Nina during January-March and ensisng ENSO-neutral conditions for the rest of the year contributed 
to a -globally-averaged ocean surface temperatojre anomaly of (3.45‘’C {0.81 'F) above the 20''^ century average, tying 


http://www.ncdc,noaa.gov/sotc/global/20l2/13 
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with 2001 as the lO*** wamiest year on record. > r waS’^ 6e ' lr i& warmect 

ta-J4iA3-y-eao5- it was also tied with 2QQ1 as tiietfiird warmest globa! ocean tempemtuie airO'v.eiy :<!’-r.ng n;! i a 
years, behind 2CK>6 and 2009. 2003 and ISSS—botii El Nino years — be for the w.5rme"t vcm.-s on .xcord fo' cre.in 
surface, at Q.52'C {0.94’F) above average. 


jiSf’oai'y-Novemfier 


Lend ; +09 


WTBTODSt 


(latKlOcoan ; +0.59 i- 0,03 


Norfliem liBwisptiere 


Coolest lae* 


-0.75 

+0.56 


twKi and Ocean .- 


j01-i *124 * 025 


Cotriesl i 130" 


SouUiern Hcmis;^ere 


Ocean ; +0.45*0.03 


Und +069 * 012 I +1.24*0.22 


tandandOcean . +0.49 * 000 +068*0.11 


Wamiaat B"' 

Ciwtest i 126” 

Warmesl 1 i®‘ 

Coohast j 123'” 

Warmest ; 9"’ 


Coolest 


125” 


+0.90 

-0,65 

+o,;>5 

-0.49 

+0.60 

-0.00 


*17.2 

-0.83 


+2.23 
■■1.35 
+1.01 
-0 85 

■■0 85 


+1.62 

-117 

■+t>.90 

•o.ea 

+1.08 

■0.90 


n?a iSKii ■SOfXiayaragacomtMeeffaK} end ocean arwuaitsmpe^sSiJrrt IS 13.S''C (Se.S^P}. !ft&wnuiiifyav0i/iS':X/ 'anc/lefWf3em/ijrf! far ihB some 
p»nociis e.yc t4/.3'f,}. 9fldfftetofig-few8wwBflyayeft^edsea.sr/'fe«>(fliTpera?ufe(s f6.rC(eo.S''fj. 


Top Ten Global Weather/Climate Events for 2012 

The tbitowing table list ihe top ten global w^ther/ditnate events of 2012. These events are listed according to their 
overall rank, as voted on by a panel of weatiw/cUmate experts. For additional information on those and ottier 
significant 2012 climate ev^ts. please visit NCDC's Top Ten Global Events webpage. 


Rank 

Event 

When Occurred 

1 

Arctic Sea Ice Extenl 

Late Spring Through Fall 2012 

2 

Agiicultufa! Drought 

Summer 2012 

3 : 

Hurricane Sandy 

Octobei 2.012 

4 

Super Typhoon Boi^ia/Pabio 

Oficember 2012 

6 

Northern Hemisphere Warmih 

Tnroughoui 2012 

6 ; 

Greenland ice Sheet & Glacier Calving 

July .2012 

? i 

Eurasiai Comment Cold Wave 

January/!-ebfuary 2012 

8 i 

Northeastern Brazil i>ougW 

FirsS Half of 2012 

9 

Afrs^ Fkxxis 

Juiv-OGtobaf2-012 

10 

Antarctic Sea ice Extent 

September 2012 


itopl 


http://wvvw.ncdc.noaa.gov/sotc/global/2012/13 
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Regiona! Temperatures 


Wart3ier-{han-average temperatures cxxajrrecl during 2012 for most of the world's surface. The grestesi above- 
average anr>uaf temperature anomalies occsjrred across most of North and South America, central and southern 
Europe, much of northeo and coastai Africa, and western, souttiern, and far northeastern Asia, with record warmth 
observed across much of centra! North America, cenu^ South America, parts of southern ar^d eastern Europe, 
much of the northeastern coastal Atlantic Ocean, part of the southern Arctic Seas, and sections o? the mid-latitude 
Southerri oceans. C<^der-8ian-average conditions ocaared across most of Alaska, part of tfie northeastern and east 
centra! Pacific Ocean, and the Southern Ocean off the southern tip of South ArTrerica, 



.laniiary-Otfcember 2012 Kendod Land stkI S« Surfece 
Tamp*ralMr© Afxsn9li&$ irt degrees Celsius 



.(aniiary-PBCoinber 2012 Biended Land and Sea Suitar.* 
Tainperskire BetcHtitiies 


A natural hemispheric-scale climate ;attem called the Arctic Oscillation (AO) can be a dominating driver of winter 
temperatures in the Nalhern Hemisphere. Its effects were particulariy fell from the end of January to mid-February, 
when the AO was negative. A .negative AO is associated with cold polar air that spiiis southward into the mid- 
latitudes from the Arctic region and warni air that advects northward from nearer the equator. 

Due at least in part to this paftem. frigid temperatures were felt across much of Europe during this time, bringing the 
worst cold snap to the region in at least the past 26 years. Hundreds of people perished across a doren countries in 
central and eastern Europe due to the polar outbreak. Austria's average February temperature was the coldest on 
record for the month since 1986. Germany also experienced its coldest February since 1986 and 15"’ coldest since 
records began in 1881. Spain had its fourth coldest February since its records began in 19R1, At the same time, part 
of Canada was much warmer than average, as temperatures in Ontario. Canada during February "rivaled record 
values set in 1998". according to Environment Canada. Temperatures across the region ranged from 3.7'’C toS.S’C 
(6,7''F to 12.2‘'F) above average. Overall, Canada observed its ttiird warmest winter since national records began in 
1948, with the average temperature 3.6°C(6 S^F) above aveiage and virtually no priirts of the country colder than 
average. And in contrast to the winters of 2009/10 and 2010/11, which were colder than average due to the Impacts 
of the negative AO, the contiguous United States was not impacted in the same way by the climate pattern dtiring 
this r.*riod, as it observed its fourth mildest winter since records began in 1895. 

In tile Southern Hemisphere, with La Nifta still in place. Australia reported its 11*" coolest average maximum and 
is’" coolest average minimum austral summer temperatLire m the country's 63-year period of record. 

As winter gave v/ay to spring in the Northern Hemi^here, warmer-than-average temperatures prevailed across 
much of this region. The contiguous United States had ife wannest March on record. Norway also had its warmest 
March since national records began in 1900. Austria and Germany each had their third warmest March since 
records began in 1767 and 1881. respectively. The United Kingdom (UK) recorded its warmest Maroii since 1957 
and the third warmest since national records began in 1910. FTovisionaliy. Scotland v/as record warm for the montfi. 

The warmth continued in parts of North America in April, wiiere the contiguous United States had its third warmest 
April <xi record. However, in Europe, the UK had its coolest average April temperature since 1989 According to tire 
UK’s Met Office, April 20 12 was cooler lhai March 2012, an unusual event that last happened in 1998. Itwas also 
cooler than average in Spain. Norway, and Sweden during Apnl. 

In the Southern Hemisphere, the lingering effects of La Nina corrtrtbuted to Australia's ttnrd lowest maximum March 
temperature and f<Rirth lowe^ minimum autumn (March-May) temperature on aicord. 


http;,//vvwvv.ncdc.noaa.gov/sotc/globa}/2012/13 
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For the March-Ntey period, the canliguous United States had its warmest spring on record and to tlie nortii, Canada 
[sad i!s f«nth warmest stidt period. Across the Aflanfic, Austria observed its seventii warmest spring in its 246-yea!' 
period of record. 

Austria’s warmth carried over .into June, as the aDunfev recorded its highest over June temperature of 37,'rc {99.9’ 
F) on tt)e 30“‘ in two lOcatiGns—Bts capital dty of y!e.nna and in German-Aitenburg. Nope The iriorrthiy temperature 
averaged across AusWa was the sixth warmest June on reccffd. However, in other parts of Eur ope, Norway fsad its 
25“'’ coolest June irr iis 113-year period of record and the UK had its coolest June since- 199 '. It was also the coolest 
July for the UK since 2000. In Ausfrsdia, the average July maximum temperature was tfie lowest for that month in 
the past 30 years !* was a different story in North Ame.rica, twwever. as toe contiguous United States obser\'ed its 
hottest July (and hottest monto ever) on record. 

August brought warmer-toan-average temperatures to many regions around the world, it was warmer-than -average 
across New Zealand and temperatures in ^■straiia rebounded -from July, with the average maximum terriperature 
ranking as the sixth warmest on recond for August Two separate heatwaves brought Spain its second warmest 
August ar^ce 1961, while Austoa had its fourth warmest August on record. 

Tfse summer (June-August) period in Canada was 1.9'C (3.4‘’F) abov-e toe 1961-1 990 average, niakirig this 
Canada's ail-tfiTse warmest summer in toe 65-year period of record, beating the previous r?jcorci satin 1998 by 0.2'’C 
(0,4''F). A warmsr-than-average August, combined vwth the recford-high July temperatures and a warmer-than- 
average June brought the cwrtiguexjs United States te second hottest summer on record, 

Following the second warmest summer for Hur^ary since national records began in 1900, monthiy tempQratui'e.s 
remained above average across the enSre country during September, ranging from about 1,0'’-3.5'’C (1,8'’-6.3”F) 
above tiie 1971-2000 average 

Australia had its third w.armest maximum Septanber temperatures on record; and monthly-averaged daily, 
maximum; and minimum temperatures were all above average across Argei'stina; particuiarly in the centra! and 
iiorthern regions of the courttry. These warm temperatures contributed to lecord September warmth aaoss global 
land and ocean surfaces— toe <^y globaily-avefaged record warm montfi of 2012. 

A series of low pressure systems that plagued toe UK during part of the year kept temperatures below average 
during October, with the lowest October temperature recorded ainoe.2003, Scodand was toe coolest since 1993. 
Meai'iwfiite, central and southeastern Europe were warmer toari averege.during toe month. Temparat(,ifes were up 
to 1.6'‘C (2. 9‘T). above the 1961-19^ average across large parts of Croatia, while the Republic of Moldova 
reported monthly temperatures aaoss the country that ranged from 2.5” to 3.5"C (4,5'’ to 6,3''F) above average. 

November was.cooler than average in New Zealand, white maximum temperatures were the fourth highest for 
November on record in Australia. In Europe, Hungary, Austria. Croatia, and the i^epublic of Moldova wore wrariTier 
than average. However, in East Asia it was the fifth coolest October maximum temperature for South Korea, It was 
also colder than averge in China, with the nafional average fempGratur©0,9*C(l.6'T’) below average, The regions 
of northern Xinjiar^g and cenp-al inner Mongolia were 2‘'-4'’C (4'--7"F) colder than average. 

Beginning in fete November, severe cold swept across much of Eurasia as the Arctic Oscillation became r^egatlve 
and remained strongly negative through Der^mber. This negative phase led toe polar jet stream to dip down over 
Eurasia biinging frigid air from the north to the region to close out 201 2. Northern end eastern China had its coldest, 
period for this time of year in toe past 2S years, astoording to China's National Climate Center. The capital c^ity of 
Beijing observed its lowest average temperature since at least 1951. Through December, F^ussia experienced its 
coldest winter to date since 1938, with temperafores as much as 1Q'’~-15''C (1 8''~2 7”F) beJow average. 
Temperatures fell to as low'as -5G*C (-SS”F) in some parts of Siberia, in Europe, the Republic of Moldova. Hungary, 
Sweden, Finland, anci Norway were ail cdtder toan average during December. The U S. state of Aiaska observed its 
18’^’ coolest December sa'xs rsaads began in 1918, with the average monthly temperatufe 3 3''C (6 9''F) belo-w the 
1 971-2000 average. -Conversely, Australia had its fourth highest Decemtier maximum ten^oeratures since records 
begari in 1 91 0. And in New Zealand, many raasrd or near-record monthly loinperatures were reported across the 
North Island, around Nelson, and parts of the South istand. 

Notably, fw2012 as a whole, the contiguous Ur9ted States had its warmest year in its 1 13-year period of record, 
surpassing the previous record set in 1998 by C.G^C (1.0'F). A list the top IQ weather and dimate events for the 
United States is also available. 


http://wwvv.ncdcjioaa.gov/sotc/global/2012/J3 
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With vYiiifer, Spring, and summer ali amwvg Canada's top 10 svarmest for their respective seasons, the JasHjary- 
November period for 2012 was the fourth warmest since records began in 1948. according to Environment Canada. 
A list cl Canada's top 10 weather and dimate evertts of 2012 is also avaitabte. 

In Europe. Austoa experienced ite seventh warmest year since national records began in 175?. at lO'^C (1.8 F) 
above the iong-term average. Norway had its 45'^ warmest year since records began ir^ 1900, at 0 4"C (0 7 fC 
above average. 

The 2012 temperature across the Untt^ Kingdom was O.r'C {0.2"F) below the 1981-2010 average. This rs in part 
attributed to tlie UK's coolest summ^ since 199S and coolest autumn since 1S93 

With the first half of 2012 cooler than averse arto the seaxKi half warmer than average, on balance the annual 
2012 temperature ao'oss Ausiraiia was O-05X (0.11°F) above the 1961-1990 average. Only the year 2011 has 
been below average in the past decads. 

I tbP i 


Global Precipitation 

Following the two wettest years on record {2010 and 201 1), ,2012 saw near average precipitation on balance tor 
land areas across the globe. Precipila6wt anomalies were variable from region to region. 




Januarv-Oftoember icns Lsrid-Onlv f^ieciplialion 
harnsHit of Nor'nial 


La Nina conditions brought heavy rainfall to Aiistralia. espedaliy in {tie east, dutirtg the first few rnoritlis of 2012, t)ut 
condftions {urrted drier duririg .the latter h^f of the year after ENSO-neutrai conditions tool< hold. From April through 
Decxsmber, rainfall wa.s generally below average for the period. According to the Bureau of Meteorology, a positive 
Indian Ocean dipole, associated with cooler sea surfacxs temperatures off the (toithwest coast of Australia and 
typically drier conditions across parts of tee continent, emerged in early August and continued into October. Tfiis 
likely contributed to drier-tharvaverage contttiwrs across southern Australia Overalt. following the reo-ord wet year 
of 201 1, 2012 precipitation was near the median of annual values dating back to 1900. 

Ttie year started off rather dry for .the United Kingdom and then changed fairly abruptly Following its driest Marot’i 
on record, the UK observed its all-time wettest ^jrii. A series of low pressure systems continued to impact the 
country, with June also being record wet, Remaf1<3bly, even with the dry conditions early on. the UK had its second 
wettest year since records began in 1910, falling just 7.3 mm (0.29 incAes) shy of the record v/etness of 2000. 
Provisionafiy. England had its all-time wettest year on record. 

Finland was vvolter than average for 2012, with many stetions observing ineir wettest year in the past half century. 
The capital city of Helsinki reported its second wettest year, behind 1944, since records began in the early 19'" 
century. 

In northern Brazil, lack of rain during fi.rst half of 2Q12 led to the worst drought in five decades and resulted in "water 
wars" whioh provoked ext'’«ne behavior and led to fatalities. An estimated A million people were affected. Water 
supplies were threatened in 1,100 municipalities. Some regiwis in northeastern Brazil had tfieir record driest 
Jaiiupry-October on record, according to the World Meteorolc-gical Organization (WMO). 


http://www.ncdc.noaa.gov/sotc/global/2012/13 
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)f? the contiguous United States, in addition to toe sumn^r t^ng hot for a large part of the country, it was also diy, 
resulting in 3 draught footprint comparable to toe drought episodes of the 1950s. The drought peaked in July, when 
the percent area of the CONUS in at teast moderate drcxighi was 61.8 per<«nt, according to the Palmer Drought 
Severity Index (PDSl). The summer was the 1 4*^ driest record for toe country. The epicenter of ttsB drougtit 
stretoii«3d from toe Hoc}<ies through the Great Plains and into toe Midwest. The drought resuift'id in a multi-biiiion 
dollar agricultural disaster — toe most sevwe and extensive drought impact since 1938. 

At the same time, drought gripped western Russia, western Siberia. Ukraine, and Kazakhstan, da.maging 
agricultural crops, Acc»rdingtothe WMO, more than $630 million U.S. dollars in damages were incurred in western 
Russia and western Siberia atone. 

Several countries in eastern Europe, including Romania. Hungary, Bulgaria, and Poland, experienced drought 
during September. H was on© of v«>rst droughts for Hungary in two deoades. 

ft was also extremely wet in some areas of the world. Acojrding to toe Japan Meteorological A^^ency. record 24 - 
hour rainfall of up to 500 mm (20 inctoes) was observed on Japan's southern island of Kyushu in mid-July, 
Subsequent ftooding and landslides killed mere tftan two dozen residents. In and around Beijing. China, up to 170 
mrn (6.7 inches) of rain fell within a 16-hcxjr period cto July 21®. leading to toe worst flooding in sfx decades in the 
region. 

The sSouth Asian monsoon season in India starts around the beginning of June and lasts into Oclober. Rainfall 
during the pre-morrsoon season was toe lowest on record since 1901 and rainfall continued to be deficient during 
the first half of toe monsoon season. However, the monsoon stalled over northwestern India trefore beginning its 
annuai withdrawal, ixinging excessve rainfall to most of toe region during the moiith of September, The heavy 
rainfall brought seasonal precipitation totals to within toa normal range and alleviated drought conditions for much, 
but not ail. of the country. By toe withdrawal date on October lo''’. India as a whole experienced rainfall tfiat was 92 
percent of average, within the nomiai rartge. according to the India Meteoroiogioal Department, 

During mid-September, Super Typhoon Sanba— the year's first category 5 storm among all tropical cyclone 
basins— brought locally froavy rainfall to Okinawa l^and, Japan, parts of toe Philippines, including ttie capital city of 
Manilla, and both North and South Korea. Super Typhoon Jeiawat— the year's second category ,'5 storm—aiso 
impacted part of the eastern Ptnlic^ktaS and parts of Japan, including Okinawa and Tokyo, 

At the end of September, Sandy dumped copious rain over Jamaica, Haiti, the Dominican Republic, Cuba, and 
much of the eastern United States Post-tropical storm Sandy also brought blizzard conditions to tfie Central and 
Southern Appalachians, shattering all-time U.S. October monthly and single storm snowfall records, 

The rainy season was wetler-than-nonnal across western and central Africa. From July to October, over 3 million 
people were affected across 15 countries, most notably in Nigeria, Niger, Ser^egat, and Cftad. 

Tropical cyclones rarely hit toe southarj PhiKppines: however. Category 6 Super Typhoon Bopha sln,ic.k southern 
Mindattao Island in early December, dumpif^j copious rainfel! over the region, killing more than 900 residents, and 
leaving more tharr 600 missing. This is the same region where Tropical Storir? Wasl'ii hit just one year earlier, tii 
December 201 1 , killing more toan 1300 paiple. 


(top] 
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Rftieastscl: January 2-9, 2013 


Deficit Reduction Rises on Public's Agenda for Obama's Second Tenii 

Public’s Policy Priorities: 1994-^013 


0 ’■ /'f-''/ 

when Barack Oismiii took four years ago, reduianj* the btidgetdcBcittvas a mitklle-licr 
item cKi the public’s agciida. Only ahtait half of Amerkaus (5^>)A*icwd jt as.a top policy 
priority' inJaniiar>’2009. placing il ninth on a list of 20jXJltcj,’g0i»1s. 

But as Obama begins his second tei-m, only the tx-onomy and jobs as more 

imjxjrSiim priorities fortheeomnigyatr. Curixintly, 72?ftsQ'that ncdHCiilgthc biu^‘tdc6cU 
should !)c u top priority, up 19 jHiints from (imr years ngo. (Clii'kiu^i’cjin' a yritphwo/lih-. 
linlilidyiiOiSpHurUk^). 

Tlte latest national sumtybythc PywRoseai'Ch Center for the People & the Pi’css, conducted 
Jan. 9 - 13. 2013 anwnig 1,502 aduits. lintis that Aincric3in.s continue to m'cw other doimstk 
iiiitiativcw iis itnjiorcunl priorilie.s jis wll, dtspito their hums on the deficit. Glowing ntinilx'rs Improving edyeatio" 
giw high priority' to tlealing with education, the problems of the poor, «imeand the fwaiwaa*swnl 

ein'ironmt’nt. 


Public's PoUcy Priorities for .I'0 1 


Conpr«i» iftiS yiaf Si ®,i> ti 

strengthening economy 5S 96 86 

ImproWngJol>situ«ion 92 82 7? 

Reducing budget deficit 5S' 69 7i - 


Fully 70W1 «ty that iiupwrring the cdttcaiional system should lie a lop priorib', up from 61% 
in Jciiutafy 2009. And S 7 '>b ratP clealinfi with the protilems of the iwor and ncedvi as a top 
priorit)^; fouryoats ago. 50'¥> vlctved this fw a tftp prioriti'. 

The stnvey finds Ihui ss% view pmtect Ing the 
eiTvininmcTit as a top ixiliey pnbi'it)', up u 
poitits from Jiwutary' aoo<». However, ticaling 
with glol>a! warming jcmains at the bedtom of 
the inifalk’s ngemln for 2013-. jtust 28% sec this 
as. a lop priority, little chiuigcd front recent 
years. 


Related 

Graphic: 

puhlirs top {.tolio pritjrilks 
Views «jf prioritlftii in tybama's fitsi 


Radgcing hiattSi C9st« 
Helemg poor and n«edy 
Reducing crlflw 
Reror.mingtaxsyHem . 
P rof e etk g a n yi ran rrwfl t 


StrengtHening the miliwry. UJ. 
Dealing Wmor at 
breekdann .JS 

Oeatingn/Uiegal 
immigratian 4t 

StrengOtsning gwt lews 
Oealingw/ global trade 51 

Imereving inft-attruetuj* 
Dealing wv' elebai warn-mg 50 


76 69 71 
63 68 70 


69 60 63 


79 3» 


When* thtvjMAtlicsijtnds on thtficit 
rixiucUtai pit^jaifs 


Gun control «!«(> junks relalmdylnwon tin; 
psiblic's priority list;, fust 37'h».ratc it as a top 
prioiily. 18th txjHe>'goa!.s Uistetl. 

TliLs itcjii was bsi asked in aooi , when 

support for gun control was much brosider niitiomvidc- and 47% rated it as a top priority. How-owr, reducing crime has become » mure 
imjxtrtantjwlicy priority in the iMstjX'ar; 55% rdlethtstw a top ptTOrih:, np siwtm points sinaila-st Jamiaty'and the highest pereentagc.sim 

200-7, 


The public also continues to view the financial security of Social Smtrity and Medicare as major goals. While 70% say taking .step.s to nuike 
Stfcial Security rmancisiliy sound should txi n lop priority, a comparabtepcrrenlHgefda^Jsays the same aixiut niakhig Medicare financially 
snund. 


The .siinxy find-s t htit energy has .slipped as u ixilitv priority since Obama took trfficc. Currently. 45?'' siij' that dealing with the nation’s 
energy problems shopki be -a top priori iy, dowm from 60% four vicars 


Partfsan Oifferenc^is over Priorities 


http://www.people-pre.ss.oTg/2013/01/24/deljcit-teductioa-rise5-on-publics-agencia-for<iba... 7./7/2013 
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fVsin P«w Research ijolscy priority snivel's, Re^Wicansaftci 
Democrats offer tiiffering view's abfm? the importance cffttiany-of the 
ctnmtiy's most pufs-sing fesiic.s. 

Brorii! majorities of Repobiiciins and DeinocratK.s^ the etionfOTty and jobs 
as top priorities. And more than vsewfov-in-teh Republicrms (74?&) and 
Democrats (72%) say making die Sochi! SecuritY sjutKtt finfuidalfy souad 
shmtk! be a top priority, though they may havi: different vfavfs aboat how 
to do .so. 


Tiscre is far less coukciishs on other issms, witli stime of the 
liiffcTuisa's over the cnviitinment, k»!» cotitml and health cam. Sehriy 
seyen-in-ten Democrats (69%) say pmteeUngtbeem'ircsnneajtahcmtdbefi 
top priorit)' compared with Jnst 32*^ of RcpobHi'ans. Democrafe* also are 
much more likely !o emphasize strengt hening gfmcontroJsJavss(s6?n) attd 
Rsiucing health care costs C 79 '>f;) than arc Republicans ('22% awl 4696 , 
nspccliveK’). 


By contrast. Republicans are far iTKire likely tban Democrats to saj'' 
strengthening tlw. mi!itnr>' is a top priorilj' (58% \-s. 31%). Repobilcans also 
arc 17 points more likely than Democrirt.s to say the budget defidt is a top 
priority, Ihoiigli a majority of Domoc-rats (67^) ako fpve the dcfk'il top 


jirioritv. 

Ikiniocrate view more issues as top priorities ib.m d« Republicans, Acros!! 


Widcjst Partisan Gaps Over Environment, Gun 
Control, Health Care 


the 21 issue's tested, maioritk’s of Democrats say 13 are fop pi'iorilies for 
t!ic president »nd Co£igre-s.s'. Among Stcpublicaiis, majoritjcs conskler eight 
i-ssmis a.s tf>i) priorities. 

Deficit Concerns Increase 

The budget defifit has increaswi OvS a pnorit>-siacK 2009 among 
Democrats, independepts and especially Repvibliorms. Omvntlv, 84% of 
Rcpiiliiicaos say that deficit reduction .'•bonid ht' a top priority. Wbilc that 
is imdumged from last >'eiir, it is 33 ppitits hiR'liur than four years ngo, 
when just 51% of Republicans vdcwctl roducing. tbu deficit as a top priority. 

DemiKiuts and independents also rate the defiell as n more inniortam 
priori tj' than they did iiidamtmy 2009, though the increases bavelioen 
smaiicr. CmTcnliy, 67^6 of DenuKt-fitH view deficit reduction as a top 
priority, up from 52% foxir years ago; the intTcaia.' among independents has 
been comparable (71 % how, 37%). 

For tlw Inst few veil ra nioie Republicans than Demoemts linve rated 
rcdufiiJgthe deficit as a top iwUcv priority-, but this repiescatea rwereal 
tVom the Bush adminixtriitiou, when Denuicnds Cipically viewed the deficit 


Ren Ocm IwJ 


% nrtsl<:ttinge§eh as a Rw prtcffty' 
Pf«tectin(j the envircnmMt 
SveogthenteflsiKi control l«wj 
ReSuring h«(it^ core eoAS 
Otslingwitn problems of the poor 
Dtaling mPi glob«! warrring 
ftedoeing crime 
JmsfOving tdoQMoef systtm 

tcnprovtng roods, bn jgwrtfoftsporfa^n 

Molortg Medicoro finsitiailyseurri 
ftoducinotb* h'UluonceoflobbrisU 
fteforming naSen's t»* system 
Improving job situsUon 
Oeafng isithgiob^ trade 
Strenoihenirg noSon's ecenemv 
C>ealin« witfi ooMn'sersergy PKibl»m 
Making SoeiatSeaiStv finaririaHy seond 
Datartding against terrorism 
Oealing wiU) illegal immgietion 
Dealing xwtn maral breakdswn 
Reducing budget defiet 
Svengtheni.ngfte mditarv 


svk « more important issue. At the stiut of George W. Bu-dt’;? second teim in Jwntuuy 2005, for 
instance, 64% of Demacrals and 48% of Republicans sa«i llwl reducing the budget defied 
,sh(3iiki be a major priority for the president jutd Csfugrex-s. 


RcpubiicatfS, Democrats 7 radc 
Places on Deficit 

1; D 

ertsefiy'' 


[iyfonlni.st, during thcCUnlon adminislratson, more Rcpubliranii viewed deficit fedHclionas 
.i top pnhev- f.bi^^ctivc, In Junwmy 1997. at the start of Dll! din«m‘s:^srad tenn, 66 % of 
Republicans .suit! reducing the deficit should \k fl lop prioritj-. cmiiparcd with 54 % of 
Democrats. 

Gon Control a Lower Priority Uian in 2001 


Jsn20t3 
Jan Jf 3 X 2 
Jan 201i 
Jan 2519 
3»n 2009 
Jan '2000 
Jon 2007 
Jan 200s 
Jan 2O0S 
Jan 2004 
Jen 2003 
Jan 2002 
Jan 2001* 


34 67 n 

04 56 OS 

«a «l S6 

61 50 SQ 

51 S2 57 

52 64 57 

42 57 53 

as 62 56 

4.8 eU 54 

44 S7 5S 

35 4 S 33 

27 4i 33 

49 SS S3 
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CuiTcntJy, 3,7% ratt; streiiglhening tin* nation’s gim Iav«as« top In aooi, that 

last tlim,' this item vvtis mchtded on a January' 4?% ihtensa lop 
policy priority. 

More than hail" of DcmocraLs i56?<>3 give top jMioi'ity to Stpengthenipgs^O laws 
compared with 311% of independents and ju.st Re{Kddicaii$!.SIno&200i.t1ic priori^' 

gheu to gtui control htws has fallen by ta points each among Rqmt^ransand inttependents 
ivhilu ntntammg more .stable iunong Democmls; 61^ of Ucmocrais victvcdinn eontiro! as a 
top pnorittrin 2001, about the same perconmgc as }od^vfe6%3. 

Women (42?^}.are somewhat mcm; iikeiy than men (335*) to c^gttB«)nrroi atop priority. 
However, smaller peicetitaj.it's of l>oth wmmen and men view jpmomUol as atop ppiorfKi 
thats did soatlhe start of George W. Bii.sh’s first term. 

The (uirrent survey tmd-s that views of the. imfwrtancc of strenj^haQii^ pxn laws are 
correlated with gim owiunship and opinions about whether it fa moreimportonl to control 
gtm ownership or to protect gun rights. NemVhalf{47®6)ofth«e whD^n0tl«iv'e a g«a in 
(heir hoitsehold view .strengthening pun tows as a top priority. ann^iarcdwiUi 24*5^0? those 
ivho do. And while 65% of tho.He who .siQ' gun control fa moK* impoitnat tban gan rights 
prioritise .stmngcv gun laws, just t2t^ oftho.se who say it fa more important topoHect gun 
rights do so. For more on opinions alxnil gun control, sec “In Gun G«ntr>)U3tdsi{e, iHueral 
GjUioos Ditt'v. Majority SupjK>rl.’Man. 14, 2013. 

Environment Energy and Global Warming 

Gitrfenfly, saW of Americans }!«>» protecting the environment should be a lop priori^, up 
nine points from tost year. But that fa .still lower than the high of 63>ii who said the 
environment should lie a top priority in aoot. 

At the snme time, the perccnlage saying that tkiding with the nation’s energj’problems 
should be a top prioritj' has s'Hviped from to 45?fi since last >'cnr. For the first timo in five 

years, enorgy' now tanhs BHghiljvimror than the enviromnent on the public’s Ifat of primilios. 

Dealing withglobfilwirmihg nnrksnt. the. Ixiltoni of the public’s priority I’at. Just 28% .say it 
shottld Iw a top priority' for the jiresidcnt and Congi’cs.s, little changed from 201a. 

More DetnocratK and itt(lnpen<Jentasa>'ihceiw ironment should bca loj) priori^!’ than did so 
d ycariigo. FuUyfipSfcof Democrats say that, up 11 points from last year. .^«t half (49l^.) of 
independents think envfaomnciitn} protertlon should be a top priority', up somewhat from 
40% in 2012. Just sails of Republicans say that protecting the enrironmeot should be 0 top 
priority, little changed from a yc'iir aj^ Thesp-point partisan gap on this ksuc i.s among the 
largest for all the po)ic.v prioritlsus. 

There also is a ivkkj parii.san gap ov'cv wliclhcr glolml wnnning should lx* a major prioritj*. 
J1J.SI I39fi of Ropublicans say tk-nllng with gkdwil ivarming .shooM be a top priori^', compared 
w'ilh 38% of C.>cmocrats, This fa among llio lowe.sl priori^- items for Democrats and 
Republicans. More iiidepenrlents think global wnnning should bca top priority' QnHS) than 
did so ajearago (ariS). 

Bycoiurast, tlierc ediuimitts to be %eiy' little pitfti,«in diffetenee on ivbisiKr deftlingwith the 
natioH’s enei^- problems should be a top priority; 45^ of both RqHiblkaiw ahd Democrats 

«!,v thfa. 

More ReiHibiicans View stronger Military as Top Priority 

Far more Republicans view* strengthening, the O.S, militmy as.atop poiicy priority than did 
•so a wju-iiRo, In the cunt'nt .s-urvey. 58I6 of RepttWiranSKay this, upfrwn in January 

2012. lJ>’compari.son, 38!3» of indej^ndentssurd jjKt 3i?£of Dcnwidra^saystpei^lhening the 
military should be a top priori^'; both pcrcentagc-s are liltte chaa^ from Januaiy 2Qja. 


JanSoae*- 
)Bt> .999* 
Jaa twe* 

JBTV1997 
Dec 1994 


39 41 so 

42 42 43 

54 39 47 

&S 54 92 

65 SS 63 


Partisait; Genoer Diffe>rei>re5 In 
Views of <ion CotJtroJ ajt Priority 
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0\-cr the past (iccfwk, Republicans huveconsisieni^’ Ijeeo sttichmaixj'lilaity.tiiaB Democrats 
to vitnv slrcsiKthcning the miHtarj- as atop polkygoti!. In-}8UiM«>'2o09,6j}96of Reptd>liraJ« 
and jtisi 38% of Di'niocrals said sti-cngsltenlnR the rallitaiyshoBltl be a top priori^’ for the 
prCxsicScnt and Conj’j-c.ss, But those dilTejt!«fc!« luin-owdcwnsulcrablyioiaoiJandaots, 
before uidcniviR again this j'Ciir. 


Crime Concerns Increase 

A t>' of Americans (55%) \ iinv itvliudng crime as a top priori^ for tbe proskitait and 

Congre-ss. '{'his rcpitisents a .shatp increase from recent years, hi 2015,)^'^ 44|%^fd crime 
u'asatoj) priorih-. While up over the past two years, the peiwntage calling crime a tt)p 
jii'kmty stili jwk-s in comfKirison to the pcr«L‘ntogessa>nnH this la the 1990s anti early 2000s. 
In 1994, for cxiiniph;, 78'^» said retUicinj' crime shotild Iwa priority, mstkingk first 
among the itojns tested cm Uiat siin'cy. 

The rise* in crime a,s n top priority has hiJtcn place among Democrats and iadepeodents, 
wiiiic RejiubSicBn view arc Httlc changed. Al)outsis-in-tca Democrats (63%) say criine 
shcHiki a top priority, up 17 |>oint.s frosii 20ii. More than half of Independants (55%) give 
top prioritv' to reducing crime, up tt points over the last two years. By contrast, just 44% of 
Rcpwidicans give liigh priority to reducitig crime, unchanged fram .January soil. As a result 
of thc-sii shills, the gap between Dcnux-nits and RejHtWicans is now’ its large as it has ever 
been, lit 19 points. 


0 

2001 2003 2005 2013 


Deniocrat.s, fndepeiidents More 
Likefy to Priorstiac Environment 


Ion 



2012 

2013 ' 

Protecting the 
environment 

43 

S2 

FlepubItCdrt 

27 

32 

Oemocr* 

S3 

S5 - ■ : 

tndependeot 

40 

4? 

pHltng with the notion's 
energy problems 

S2 

45 

Repubjicgn 

Oemoci-a 

ss 

57 

45 -|» 

Indegcndent 

4fc 

46 

GioUirlwarmiito 

25 

20 

iteoubiican 

11 

13 

Oemect-af 

39 

38 

Independent 

21 

J1 


Str«ngth(?njngtheU.S, Military 


Public's Rolicv Priorhies Dunitg Obama and Bush Presldencliis 







Jan 

Jan 

Jan 

%eonaidaOfjg»sshas» 'too 

2001 

2005 

2909 

2010 

2011 

2012 

2013 

tfrten'fy' 



: ^ 





StrengK'crvng nation’s economy 

91 

75 ! 

!• 85. 

03 

87 

96 

S6 

Improving job sitvehoo 

60 

58 1 

: . 82 

31 

84 

82 

79 

(tetlucing budgRPaFidt 


S& ; 

r S3 

SO 

64 

50 

72 

0 «F«ndlngagaimc terrorism 


7S 1 

i. 76 

09 

75 

59 

71 

Securing Soclat SecuHcy 

?4 

70 : 

! '63 

66 

66 

68 

70 

SmprovingeCuealisn 

7B 

70' 1 

^ 61 

6S 

66 

6S 

70 

Securing Medicare 

7i 

57 

' 60 

63 

61 

61 

65 

deducing health carecosK 



5? 

57 

93' 

61 

6C 

63 

S7 

the poor an4 needy 





52 

Reducing crirw 

75 

S3 

45 

49 

44 

48 

55 

Reforming a* system 


•• 

; - 




52 

Protesting enwronmant 

53 

.. *u 

^ 41^ 

- - 

40 

43 

52 

45 

energy pr^lem 







Reducing influence of lobbyists 


w 1 

1 36 

36 

37 

40 

44 

Strengtheningthe military 

48 

S2 

; ** 

49 

43 

39 

41 

Dealing wi'th marci breikdwm in 
country 

Si 


4S 

43 

44 

40 

Dealing with lllegai ‘mrrigrstion 



• 41 

40 

46 



Strengthening gun control lawi 

47 

"1. ” . 




37 

Deslingrtfth gioW b-ade. 
frr^rovingrood's.bridges, ant) 

37 

52 

! 3i 

33 

34 

35 

38 

30 

3I 

30 

public transpoitation 


" 

• 


Dealing with global tvarming 



: 30 

28 

26 

2S 

28 




Rap 

Dem 


w 


% '■h7p prrbniy' 

♦Ai 

% 

AV 



Jan 2013 

58 

31 

38 

’ 1 ■' 

rnen.^v 

Jsn 2012 

46 

'37. 

35 

.. 


J8ri.2C>ll 

SI 

4S 

38 



Jan 2010 

54 

■44 

+7 

- U> 



Jen 2009 

64. 

38 

41 

■ :f4i 


Jan 2008': 

62. 

37 

.34 

■ J'l 

'*■4 

)»n.2007' 

S6 

42 

4S 

- V'l 

T-: 

Jan 2006 

S« 

34 

39 


V. • 

Jan 2005. . 

S2 

48 

47 

'■ M 


Jan2004. 

61. 

43' ' 

42 

rt' 


Jan2(Ki3 

59 

41 

43 

;a 


Jan 2002 

68 

SO 

41 



Jan 200.1 

63 

38 




Crime Rehotjndsas Top PfioritY 

% sri/rttiaa (op 



02 04 08 08 10 12 


More Demiocrats Prioritae 
Reducing Crime 

"cs-a Of ‘d'ltv" ti % °.v 


http://www.people-press.org/20! 3/01/24/(Jeficit-‘reduction-rises.on-publics-agenda-for-oba... 


7/7/2013 



653 


Deficit Reduction Rises on Public’s Agenda for Ob^a’s Second Term 1 Pew Research C... Page 5 of 5 


3an20l3 
3an23U 
Jsn 30iG 
J*H 200? 
3fln 2003 
Ja,T 2007 
Osn 2036 
San 2005 
Osn aaoj 
Jan 2003 
Jan 2082 
Jan 2001 
Jan 2000 
Jan 1099 
Jan i999- 
Jan 1997 
09C IW 


•16 

45 

49 

56 


SI 

50 

59 

67 
S7 

68 

SO 


63 55 J‘5 

SS 4S 

55 46 

47 47 

62 so i ^ 

69 37 ^ ■; 

67 5fi 

S4 55' 

60 53 

49 47 

S9 49 

32 72 -'vS 

75 65 

73 6S 

74 69 

70 73 

;r -s 




tVA-^yPi*4»" ■f-eoTwi.R 


http://\\'WW.peop!e-press.Qrg/2013/01/24/deficit-rSduc®ori-rises-on-pub!ics-agenda-for-obai.. 7/7/2013 



654 


2013 Priorities 

% considering sadi s "top priority^ 
Economy 
tobs 

Budget deficit 
Terrorism 
Social Security 
Education 
Medicare 
Health care costs 
Help poor and needy 
Reducing crime 
Environment 
Tax system 
Energy 
Lobbyist influence 
Strengthening military 
Moral decline 
Illegal immigration 
Strengthening gun laws 
Global trade 
Transportation 
Global warming 


iittp:/-/wv\'w.people-press'.org/files/2013/01/2013*priorilies.pn^7/l 2/2013 12:16:14 PM] 



655 


Why we need a ‘Red Team’ approach in climate science 

By Richard McNider and John Christy 

The recent draft of the U.S. National Climate Assessment, which has been released for public 
review, underscores the dangers of the kind of consensus science that has been the hallmark of 
the climate change movement. 

While this document is intended to lie an objective assessment of climate change’s potential 
impacts on the U.S., there is virtually no mention of any scientific uncertainty, potentially con- 
trary information or inconsistencies in the notion that greenhouse gases are making dramatic and 
deleterious changes in the Earth’s climate. A large list of anticipated climate change impacts, 
such as more droughts, reduced snow cover, heat waves and stronger storms, is provided. 

A supposed scientific document, it is filled wdth mantras of “climate change is real” and “cli- 
mate change is happening now,” While forecast impacts arc attributed to global warming, there is 
absolutely no mention that the fundamental expected signal of greenhouse gas-enhanced climate 
change — rapid warming of the deep global atmosphere, especially in the tropics — is not occur- 
ring at an alarming rate. 

It never points out that the models to which most of the changes are linked on average forecast 
warming in the deep atmosphere at a rate more than twice that seen in direct observations of the 
atmosphere. (See attached graph.) 

It never discusses that the theorized atmospheric feedback mechanisms in the climate models, 
which contribute substantially to the forecasts of high rates of warming, are based on assump- 
tions that have not been verified through observations. It does not mention that these feedback 
mechanisms (where warming causes effects which then lead to additional warming) vary greatly 
between climate models — even models that arrive at essentially the same warming forecasts. 

The assessment never points out that nighttime warming — which accounts for most of the 
actual surface temperature warming over land in the past century — is not related to warming in 
the deep atmosphere. 

While it might be that none of these inconsistencies refute the fundantental concern about 
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climate change associated with greenhouse gases, it is disturbing that an “assessment” document 
would not acknowledge such discrepancies. However, this lack of objectivity and skepticism 
is endemic in the climate change movement. From the beginning it has embraced the notion 
that consensus on climate change is the path to taking action. Skeptics have been ridiculed and 
marginalized in the Intergovernmentai Panel on Climate Change (IPCC) process. Discrepancies 
in climate change theory such as mentioned above have been suppressed in the iPCC and in the 
scientific literature (see the Climategate saga). 

The climate change community has employed what it calls the overwhelming majority of 
scientists as agreeing with the tenet that greenhouse gases are causing climate cliange as evidence 
that Climate change is real. It uses this to push the view that “the science is settled.” 

However, the past is riddled with instances in which consensus has been wrong and terrible 
prices have been paid. Oddly relevant to the case of climate change are the examples of Saddam 
Hussein’s weapons of mass destruction (WMD) and scurvy in the 1 Sth century. 

After the Iraq War, in which no WMD were discovered, a central question was. “How could 
the intelligence community have been so wrong about its conclusions on WMDs?” 

These pre-war conclu.sions were largely expressed in the October 2002 National Intelligence 
Estimate, which was a summation of the community's views and consensus on Iraq’s WMD. It 
was one of the key documents available to Congress, C.S. allies and the United Nations prior to 
the war. In some respects the 2002 National Intelligence Estimate is similar to the IPCC 2007 
and the current National Climate As, sessment. 

A 2004 presidential commission came to several conclusions about why the intelligence com- 
munity failed so completely in its assessment. The most prominent was that the intelligence 
community was “too wedded to assumptions about Saddam’s intentions,” i.e, past uses of chemi- 
cal weapons by Saddam, the expressed desire of the Saddam regime to obtain nuclear weapons, 
Saddam’s previous deception and his continued obstruction of U.N. inspectors. 

The commission’s report .said: “At some point, however, these premises stopped being work- 
ing hypotheses and became more or less im-rebuttable conclusions; worse, the intelligence sys- 
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tern became too willing to find confirmations of them in evidence that should have been recog- 
nized at the time to be of dubious reliability.” 

This is exactly the same attitude taken in the National Climate Asse.ssment and the IPCC 
process. They are too wedded to beliefs in C02 climate change. Data are cherry picked or inter- 
preted only in the context of the belief in climate change. 

For example, the NCA shows an increase in hurricanes since 1970, a period when there was a 
relative lull in hurricane activity. If one looks at the entire historic record for hurricanes, howev- 
er, there is no trend up or down. The NCA also makes it appear that more maximum temperature 
records than ever were set in the past decade. In fact, the number of maximum high temperature 
records has been declining while minimum temperature records are rising. 

In the second example, many more British seamen died of scurvy in the 1 8th century than 
died in battle. What is tragic about this is that sea captains and some ship’s doctors knew, based 
on observation early in the century, that fresh vegetables and citrus cured scurvy. But, the Admi- 
ralty’s onshore Sick and Health Board of scientists and physicians (like the IPCC) dismissed this 
evidence as “mere emperik’s" for utore than 50 years because it did not fit their consensus theory 
of scurvy. 

This is analogous to the facts mentioned above in that observation.s of the deep global atmo- 
sphere are at odds with model projections. But the IPCC continues to squelch and marginalize 
this information rather than acknowledging it as real science should. 

The common thread in all of the above is that the push for consensus encourages the suppres- 
sion of minority views. This goes beyond just the National Climate As.sessment and the IPCC 
proce.ss. The peer review process of b<.)th scientific papers and proposals for funding is largely a 
democratic process. In today ’s ideologically-polarized environment, however, getting a majority 
vote to approve a minority position proposal or paper is virtually impossible. 

Since academic positions at most universities are filled by votes of the faculty, it is also almost 
impossible for young skeptics to land academic jobs. Thus, the current process not only prevents 
contrary climate change evidence from being published, it squelches both the development of 
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information that does not support popular theories and the propagation of scientists who are not 
“true believers.” 

The tragedies of the Iraq War and the lives lost to scurt'y show that there is a price when the 
“consensus" is wrong. The nation, the world and the scientific community deserve a full and 
open debate about the science and consequences of climate change. We should not have a pub- 
licly-funded climate science research program that only allows research which supports popular 
climate change theories. 

To avoid this, the U.S. needs to adopt and fund a “Red Team” approach to climate change and 
atmospheric science research. 

Red Teams have long been used by the military and private industry as a way to challenge 
consensus strategies or positions. While the climate change community often talks about how 
well funded and organized clirntite skeptics are. in fact nothing could be further from the truth. 

If tallied, the funds going to “skeptical” climate scientists — including industry funds — are 
certainly less than one percent of that funding pro-climate change research. Climate skeptics who 
take money from industry are immediately branded as shills of industry, as Congressman Henry 
Waxnian noted in a recent letter complaining about witnesses who testified at hearings on the 
science of climate change. We don't see the same outcry w hen other industries — such as the 
re-insurance industry, which has made billions of dollars by raising rates based on anticipated 
climate change — support climate change agendas. 

Congress should require the National .Science Foundation (NSF) to coordinate an interagency 
process that would allocate 5 percent of (he federal climate change research budget to a Red 
Team effort. The review of Red Team science or [Xtlicy research proposals could be carried out 
by review panels selected from the “skeptic community," with minority representation from the 
pro-climate change community. The House and Senate science committees could approve the 
selection of an NSF program manager. 

If we do this, in the future if the nation and the world take action on climate change and it is 
wrong, at least history will record that we looked at the issue from all sides. If we do not, in the 
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future climate change might be discussed along with WMD and scurvy as failures of consensus 
science, and some future commission might ask, “How could the climate science community 
have been so wrong about climate change?” 

Richard McNider and John Christy are atmospheric scientists at the University of Alabama in 
Huntsville. They initialed temperature measurements of the global atmosphere using satellite 
data. 
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Soiyndra: Politics infused Obama energy 
programs 

By Joe vSteniicns and Caro! t). Lconnig , Published: December 25, 2011 

Linda Sterio remembers the excitement when President Obama arrived at Soiyndra last year and 
described how his administration’s financial support for the plant was helping create hundreds of jobs. 
The company’s prospects appeared unlimited as Soiyndra executives described the backlog of orders for 
its solar panels. 

Then came the August morning when Sterio heard a newscaster announce that more than a thousand 
Soiyndra employees were out of work . Only recently did she learn that, within the Obama 
administration, the company’s potential collapse had long been discussed. 

‘it’s not about the people; it’s politics,” said Sterio, w^ho remains jobless and at risk of losing her home. 
“We al! feel betrayed.” 

Since the failure of the company, Obama’s entire $80 billion clean- 

tcchnology program has begun to look like a political liability for an administration about to enter a 
bruising reelection campaign. 

Meant to create jobs and cut reliance on foreign oil, Obama’s green-technology program was i nfused 
v\ iiii politics at every level. The Washington Post found in an analysis of thousands of memos, company 
records and internal e-mails. Political considerations were raised repeatedly by company investors, 
Lncrgy Department bureaucrats and White House officials. 


ht!p;//www. washingtonpost.com/solyndra-politics-infuscd-obama-energy-programs/201i /I... 7/18/2013 
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The records, some previously unreported, show that when warned that financial disaster might lie ahead, 
the administration remained sicadfasl in its sunnoil for S olvndra . 

The documents reviewed by The whicli began examining the clean-tcchnoiogy program a year ago. 
provide a detailed look inside the day-to-day vvorkings of the upper levels of the Obama administration. 
Thc\- also give an unprecedented glimpse into high-level maneuvering by poiilicany connected clean- 
technology investors. 

They show that as Solvndra tottered, officials discussed the political fallout from its troubles, the 
''optics" iti Washington and the impact that the company’s failure could have on the president's 
prospects for a second term. Rarely, ifever, was there discussion of the impact that Soiyndra's collapse 
would have on laid-off workers or on the development of clean- 
energy technolog}-, 

"What's so troubling is that politics seems lo be the dominant factor," said Ryan Alexander, president of 
Taxpayers for Common Seitsc, a nonparti.san watchdog group. “They’re not talking about what the 
taxpa}'ers are losing; theyTc not talking about the failure ofthc technology, whether we bet on the 
wrong horse. What they are talking about is 'How are wc going to manage this politically?’ " 


The administration, which excluded lobbyists from policymaking po,sitions, gave easy access to venture 
capitalists with stakes in some of the companies backed by the administration, the records show. Many 
of those investors had given lo Obama’s 2008 campaign. Some took Jobs in the administration and 
helped manage the clean- 
energy program. 


Documents .show that senior officials pushed career bureaucrats to rush their decision on the loan so 
Vice President Bidcn could announce it during a trip to California. The records do not establish that 
anyone pressured the Energy Department to approve the Solvndra loan to benefit political contributors, 
but they suggest that there was an unwavering focus on promoting Solyndraanci clean energy. Officials 
with the company and the adminustralioti itave said that noliiing untoward occurred and that the loan was 
granted on its merits. 

Most documenls that have been made public in connection with a congressional investigation relate to 
the period after the loan was granted. The process began in the George W. Hush administration but 
resulted in the Hrst loan in the program being granted under Obama. As a result, many factors that led to 
Solvndra vvinning a half-billion-dollar federal loan remain unknown. 

White House officials said that ail key records regarding Soiyndra’s loan approval have been released. 

Officials acknowledged that some of the records provide an unvarnished view that they might have 

preferred to keep private sucit as a .senior energy adviser's reference to a conference call about 

Solvndra as a “[expletive] ,sl'<ow," or a company investor writing that when Solyndra was mentioned in a 
meeting, Biden’s office “about had an orgasm," 

Ollicials said those unflattering disclosures reinforce their position that they are not iiiding their actions 
and that, despite the blemishes, nothing suggests political considerations affecied the original decision to 
extend the loan to ,Soiyndra. I'hey stressed that the administration disregarded ads'ice to a^•■oid political 
problems by replacing senior Energy Department managers and moving to abort Obama's visit to 
•Solyndra. 


hup;'/\^'ww.\^vlshingtonpost,com/soh‘^d^a-poljtics-infuscd-obama-cnergy-programs/20l 1/1... 7/1 8./2013 
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■‘£vcr\ahing disclosed . . , affirms what vve said on day one: This was a merit-based decision made by 
expert staffers at the Department of Energy,’- White House spokesman Erie Schultz said in a statement. 

Onieials said iliat concern for workers was reflected in the administratioiTs decision to allow Solyndra 
employees to receive aid under a program for workers di.splaccd by foreign competition. 

"When Solyndra’s liquidity crisis became clear, the Department of Energy underwent a robust effort to 
find a viable path forward for the company d’ the White House’s prepared statement said. "This 
administration is one that will fiercely tight to protect jobs even when it's not the popular thing to do.’’ 

Star power in D,C. 

Like mosl presidential appearances, Obama’s May 2010 stop at Solyndra’s headquarters was closely 
managed political theater. 

Obama’s htuidiers had lengthy c-maii discussions about how solar panels should be displayed (from a 
robotic arm, it was decided). They cautioned the company’s chief executive against wearing a suit (he 
opted for an open-ncck shirt and black slacks) and asked another executive to wear a hard hat and white 
smock. They instructed bhic-collar employees to wear everyday work clothes, to preserve what they 
called “the con.struclion-worker feel." 


While House e-mails suggc.sl that the original idea for“POTUS involvemenf’ originated with Ihon- 
Chief of Staff Pahm Emanuel. Emanuel, now mayor of Chicago, did not respond to a request for 
comment from The Post. 

Weil beyond the details of the factory photo op, raw political considerations surfaced repeatedly in 
conversations among [uany in the administration. 

Just two days before the visit, Obama fundraiser Ste w: W estlv warned senior presidential adviser 
Valerie Jarrell that an appearance could be problematic. Wcstly, an investment fund manager with stakes 
in green-energy companies, said he was speaking f'or a number of Obama supporters in asking the 
president to poi>iponc the visit because Solyndra' .s Unancia! pro.spects were dim and the company's 
failure could generate negative media aticniion. 


" The president should be careful about unrealistic/optimislic forecast.s that could haunt him in the next 
18 months ifSolyndra hits the wall." Westly wrote. Wcstly did not re.spoiui to a request for comment 
from The Post. 


Similar concerns aro.se repeatedly among officials inside the Wltitc House. One staffor at the Office of 
Management and Budget suggested to a colleague that the visit could “prove embaiTassing to the 
administraiion in the not too distant future." Even Ron Klain, Biden’s chief of staff, acknowledged 
"risk" in the trip. 

But administration oftlcials ultimately waved off the jitters, after assurance.s from Energy Dcparimcnl 
officials that iheir policy was sound and that Solyndra's troubles would be fleeting. .After Obama's trip, 
the administration hung a photo from his visit on a w'all in the West Wing, to under.score good things lo 
come. 

Solyndra's financial picture did not improve, however, and by year’s end the company was crumbling, 
its investors pitched bailout plans, seeking help from vvhal a Solyndra executive referred to as the "Bank 


htTpa^nwvw.washingtonpost.com/solyndra-politics-intused-obama-energy-progrnms.QOl l/i... 7/18/2013 
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of Washington” ~ his apparent term for U.S. taxpayers. Tlie Energy Department rebuffed the plans, at 
least initially. 

In laic 2010. vSolyndra board member Steve Mitchell told his associates that Energy Department oillcials 
had conceded that additional financing was necessary yet said in private meetings that they lacked the 
political muscle to deliver it. '“'The {.')OE really thinks politically before it thinks economicailyf’ Mitchell 
concluded. A spokesman for Mitchell said he would have no comment for this article. An Energy 
Department spokesman said that all decisions regarding the loan were based on merit. 

Solyndra eventually realized that it had to lay off workers to stay afloat — no small step for a company 
that the president had backed to create jobs in a recession. But records indicate that the Energy 
Department urged company off cials to delay the move until after the contentious November 2010 
midterm elections, which imperiled Deinocralic control of Congress. 

Despite [he effect tluii liming miglii have on w'orkers, one e-maii among company investors ended the 
discussion by asserting; ''No announcement till after elections at doe request." An F-nergy Department 
spokesman did not respond to requests lor comment for this article. 

More than once, investors WTOtc that the administration appeared to be making particular decisions to 
avoid looking "■bad." A December 2010 e-mail between administration olTicials' stal’fcrs seemed to 
confirm the suspicion.^, concluding that "a meltdown" at Solyndra ‘'would likely be very embarrassing 
for DOE and the Administration.” 

An outside energy adviser foresaw serious political damage, writing to senior West Wing officials in 
Eebruarv to Nvarn that because federal loans went to companies linked to Obama donors, a w'ave of 
Republican attacks "arc surely coining." He recommended that Obama consider replacing Energy 
Secretary Steven Chu and his deputies, perhaps with a bipanisan management team. 

A Solyndra board member, in a memo, described at length mistakes he thought that company founder 
Christian Gronct had made, saying that some of the storic.s about his actions “border on moronic” and 
that Oronet's missteps had sparked an executive mutiny. Gronet survived, the board member suggested, 
only because of his clo.se relationship with Finergv Dcpariment leaders and because he had “star power 
in D.C " 

Gronet's attorney. Miles Ehrlich, said in a statement last week that Gronel did his best hut - 
acknowledged that there hud been internal debate about the business .strategies he chose. 

Poiiiical calculus was especially on displa> in an e-mail early this year between administration stalTcrs 
who calibrated the damage that could result from pushing back Solyndra's collapse by a few months at a 
time. 


■'The ofa Solyndra defauil will be Ixad whenever it occurs," an 0MB staffmember wrote to a 
colleague, ‘'if Solyndra defauUs down the road, the optics will arguably be worse later than they vvould 
be today. , . , In addition, the timing will likely coincide with the 2012 campaign season heating up." 


Solyndra executives and investors were attuned to the value of playing politics. Memos Irom Solyndra's 
lobbying firm, McBee Strategic Consulting, stressed the need to "soeiallzc" with leaders in Washington 
and to mobilize a lobbying effort described variously as quiet, surgical and ciggressive. 

Dinner in Vegas 
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Beyond the West Wing, the documents provide a vivid glimpse into high-levei machinations inside the 
world of clean-energy entrepreneurs. 

Siilyndrahs strongest political connection was to George Kaiser, a Democratic fundraiser and oil industry 
billionaire who had once hosted Obama at his home in Oklahoma. Kaiser's family foundation owned 
more than a third of the solar panel company, and Kaiser look a direct interest in its operations. 

With the 20!0 midtenn elections just days away, Kaiser flevv to Las Vegas to help the party cause. ITe 
was a guest at a private fundraising dinner for Senate Majority Leader Harry' M. Reid (Nev.), but the real 
attraction at the event was its headliner — Obama. Realizing he might have an opportunity to talk vvith 
the president, Kaiser's staff propped him with talking points about Solyndra. 

Kaiser did not have to angle for Obama's attention. Organizers seated him next to the worldks most 
powerful man for two hours. 

"OK, ril admit it. !.l was pretty intoxicating,’' Kaiser effused in an e-mail to an associate at 5:.>0 (he next 
morning. "Charming and incisive as always. Casual conversation; not speechifying.'’ 

Kaiser did not squander his time. While he avoided the use ofthc word “Solyndra,” according to the 
account he later gave to colleagues, he complained to the president about Chinese manufacturers 
dumping cheap solar panels on the U.S. market and pressed Obama’s deputy chief of staff about the 
need for a Buy American Act for federal agencies. The company vvas intent on making the federal 

government a major customer - pan of what a Solyndra investment adviser called the “Uncle Sam” 

strategy — and the new act would give Solyndra an advantage. 

Kaiser, who has declined interview requests, said through spokesman Renzi Stone that he has not 
discussed Solyndra's loan “with the U.S. government.” Other e-mails show that he rejected requests to 
take a more forceful role in advocating for the company. 

Nonethele.s.s, records show that Kai.ser, a frequent visitor to the White House, was in contact with 
ofikials at Solyndra and its biggest investors, and advised them on leveraging the power oftlic West 
Wing. 

“Why donT you pur.sue your contacts with the Wll?” Kaiser adv ised a Solyndra board member in 
October 2010. 

Nonprofit law specialists .said that Kaiser’s focus on vSolyndra was striking, because he had no official 
role at the company and had no personal investment in the corporation. After amassing a fortune in the 
oil and banking industries, Kaiser had endowed a nonprofit corporation that bore hi.s name, but he did 
not .sit on its board. 

The nonproht corporation, knowm as the George Kaiser Family Foundation, had its own investment 
fund, which owned a third of Solyndra. Mitchell, a Solyndra board member, was the fund’s manager. 

Despite those walls between Kaiser and Solyndra, e-mail exchanges show ihal Mitchell repeatedly 
sought Kaiser’s counsel and in one instance requested “authority” to make a major move, 

Nonprofit experts stressed that once Kaiser donated his money to charity — and thereby qiialificd for 
millions ofdollars in utx Jyreaks — the money w'as no longer his under federal law'. 
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Kaiser arrj\'cd in Las Vegas on ihc I'riday night of the fundraiser, carrying a photo of himsell'and the 
president. wTich Obama signed for him. Over the evening, the oilmmTs conversation moved from social 
chatter to business. 

'd talked in general about the Chinese and solar but didn't want to get too specific with himf Kaiser told 
associate.^.. "I did talk to him aboir. the Chinese subsidy over the past nine months and the effect it vvas 
hov'ing on U.S. solar and wind manuractiirers. ... 1 thought that a more aggressive trade poiicy with the 
Chine.se vvas essentiai. . . . fObama] said that these issues w'ould be addressed aggre-s.sivclY at the G-2()T 

A.s for majority leader Reid, Kai.ser conilded in his e-mails; “flarry was mushy nice . . , Barack .said 
privately that Hany would win by a small margin. 1 hope he’s right.” 

Slone said last week that the dinner was only the second time Kai.s'er had met the president and that there 
was nothing wrong with Kaiser taking an interest in the foundation and its investments. While the 
foundationbs board respected Kaiser’s advice, its membci'-S made aJ! the financial decisions, he said. 


Packing up 


'[‘oday. a handful of Solyndra employees rctnain at it.s Silicon Valley factory, helping wind down, 
operations. Of the 1 , ! GO workers who lost tlieir jobs, an estimated 90 percent remain unemployed, such 
as Sterio She’s relying on help from relatives to make pnymcnt.s on her home, w-herc .she lives with her 
ailing husband and four grandchildren. 

Solyndra has failed to attract a buyer who would keep the plant operating, so it Is trying to unload its 
assets piecemeal to pay olTit.s debts. The first S75 million recovered is expected to go to Kaiser’s 
noiiprofl organization and other investors; it i.s unclear how much vvill be left for taxpayers, 

Along with selling iis microscopes and iiiduslnal robots, the company in November auctioned off the 
.lO-foDt-long blue banner that served as a backdrop for Obama's factor)' visit. 

Winning bidder Scott Logsdon, a laid-ofT Solyndra worker who’s been lucky enough to land a new job. 
snapped up the sign fc>i' S4{)(). Ik’s hoping that with all of the political attention .Soiyndra’s failure has 
received, the value of the sign will appreciate by flection Day, 


it reads: "Sols ndra . . , Made in the US.A.” 

Research director Alice Crltes contributed to this report. 
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